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e balitor siways giad to receive for examination ijlustrated 
art i ibjects of timely interest. If the photographs are 
h ust on wid the facts authentic, the contributions 

' © sper ittent Accepted articies will be paid for 
at regu t i 


THE ENGLISH CHANNEL TUNNEL SCHEME. 


Vhen the British Parliament, a quarter of a century 


oted down with a ringing “no” the scheme for 
tunnel beneath the channel from Dover to 

t was thought that the question had been 

for all time Some pertinacious promoter, how 

é ndiscouraged by the outspoken sentiment of 
lay, has now laid another bill before the House 

of Commons, in which the franchise then denied is 
a iyed fo Whether this latest Channel Dill 


vi meet with more favor, it is impossible to foretell 


\lthengh sentiment against the plan is not lacking, we 


fam that the British public is this time disposed to 
end a more willing ear to arguments in favor of the 
inne! 

juestion is undoubtedly one of grave political 


mportance to Englishmen A Channel tunne! will im 


f it will not destroy, a splendid isolation en 
f ed geographical situation Accordingly, we 
find that the objections which were urged one-quarter 
of ul igO against an artificial union of France 


id England are again raised A scientific committee, 


to which the matter of properly guarding the British 
! wa eferred in 1882, was decidedly pessi 

nh its report They questioned the possibility 

ef preventing the capture of the British end of the 
tunne y a bold company of French adventurers 


I } e most abora and diabolically ingenious de 


‘ io hecking an onslaught, devices which seem 
liculously romantic were considered inade 

quate, for the reason that at the last moment the hand 
which was to set them in motion might fail Among 
he thine the committee advised that the tunnel 

t ild not emerge within any fortification, but that 
exit, as well as the airshafts and pumping appar 


atus, should be commanded by the advance works olf 
fortress, besides being within effective range from 
Means of closing the tunnel by a portcullis, 
! til! more wonderful, of discharging poisonous 
gases into it, were recommended. Temporary demoli- 
of the land portion of the tunnel by means of 
mining was still another conception. Sluices that 
should allow the tunnel to be temporarily flooded, and 
mines which should tear open the walls, were other 
Finally, after hav- 
ing considered every possible safeguard, the com- 


defenses seriously contemplated 


mittee concluded that “it would be presumptuous to 
place absolute reliance upon even the most compre- 
hensive and complet ngements which can be de 
Yisei with 1! lering the tunnel absolute- 


ny in every imaginable conting- 


naval view of the matter was saner, although 
Admiral Sir John Hay thought 


likewise discouraging 
it not unlikely that the tunnel might be seized by sur 
absence of the Channel fleet, and that a 
thrown very quickly 


prise in ths 
force of 16,000 men could be 
ipon the English coasts at a time when it would not 
be likely to find a sufficiently well-trained, well-equipped 
army © oppose it 

Englishmen are prone to regard the building of 
the tunnel as an enterprise which would redound larg 
iy to the benefit of their hereditary enemy France is 

great land power, an armed nation with nothing 
whatever to fear from invasion from over the sea 
The addition of another railway terminating within 
her borders endangers by no appreciable extent her 


present position. Even assuming that an English ex- 


pedition might capture Calais, and that 150,000 British 

diere were projected into France, it is a question if 
hey could vanquish a standing army composed of 
rine soldiers 

Dd ne hese political considerations, and pass. 
ing fe LY nt to the engineering features of the 
‘ 1 1 work, it must be urged that the config 
i 1 f the bottor if the strait is most felicitous 
{« ) ecution of he enterprise The course se- 
lected presents a relatively plane surface, or at all 
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events very gentle slopes. The depth of the Channel 
nowhere reaches 200 feet upon the selected line from 


England to France. For several miles out from the 





Er glish coast it is not 100 feet deep; and the greatest 


epth is, roughly speaking, about two-thirds of the 
way across to France, and there its maximum is 186 
fee 

Of the various plans which have been proposed for 
connecting England and France, that which was ad- 


vanced some twelve years ago by Sir Edward J. Reed 


ought to commend itself strongly to civil engineers 
He proposed a double tube of steel plate, to be con- 
structed in sections of 300 feet, and to be hermetically 
sealed at the ends, and towed to the place of subme: 


ion Each section was to be attached by one of its 
extremities to a huge caisson designed to form at the 
bottom of the water a very low pier for its support 
The tube sections were to be sunk from scows. The 
plan, it will be observed, is substantially the same in 


principle as that since adopted for the construction 


of the tunnels under the Seine River in Paris, under 

the Harlem River in New York, and under the Detroit 

River in Michigan 
Should the Channel! tunnel ever be constructed, its 


m may ultimately be such as that proposed by Sir 


ward Reed Moreover, it would overcome the ob 
jections of British naval men For a length of no 
ess than 3,160 feet Reed's tubular railway would be 
exposed to direct fire of the guns of ships between the 
high-water and low-water limit Any breach or hole 


made in it below high-water mark would admit the 
sea at the next tide to the whole interior 
The problems involved are neither novel nor intrin 
sically very difficult The most serious obstacles to be 
encountered are the raising of an amount of capital 
that must ofenecessity be enormous, the opposition of 
shipping interests, and the difference in gage between 
French and English railways The capital cost is 
necessarily enormous. To ship goods from London to 
the continent or from Paris to London without break- 
ing bulk would clearly be an impossibility. The tunnel 
would therefore offer merely a more rapid means of 
communication between British and French towns. 
———————— +0 
QUICK-STEAMING MARINE BO:LERS. 


There is over half a million horse-power in cruisers, 
battleships, and lesser arms of the service in the United 
States navy Any one of the smaller vessels may be 
swinging idly at her anchor, with cold boilers, and in 
ten minutes from notification get under way, and be 
off upon her mission It seems incredible to those 
who, have business upon the great waters that a huge 
n about the time that 


warship can be got under way 
it takes to hitch up a two-horse team when the horses 
and their driver are on the spot ready for business, 
but it is an actual fact, as shown by the following 
official figures. 

The United States steamer “Cincinnati” has eight 
boilers of the water-tube type which, when tested for 
efficiency of steam raising, gave the following results: 
Fires started at 9.40: in five minutes steam formed; in 
six minutes the gage showed 25 pounds pressure; in 
7 minutes the gage showed 35 pounds; fn half a 
minute more the pressure had jumped to 45 pounds; 
in the next half minute it gained 10 pounds more; in 
® minutes from starting fires with cold water in the 
boiler the pressure was 65 pounds, and the pressure 
rose every thirty seconds 10 pounds, until at ten min- 
utes and forty-five seconds from starting fires the gage 
showed 115 pounds; in eleven minutes and a half the 
pressure was 155 pounds per square inch, ample to get 
under way and handle ship as required. In twelve 
minutes and forty seconds there were 215 pounds per 
square inch on the gage, and the vessel was free to go 
wherever she listed at full speed. Now, if this boiler 
had been of the old tank type, shell boiler, it would 
have taken two hours to attain the same result, not 
infrequently more The boilers mentioned are very 
large, holding about 50 tons of water. more or less, 
according to the height of it in the water glass, but 
notwithstanding this fact the entire contents were 
raised to working pressure in the time stated. Con- 
cerning this feature in the practical handling of naval 
vessels, Admiral George W. Melville said, in a report 
after the war with Spain for the rehabilitation of 
Cuba “It would have been of the greatest advantage 
during the blockade of Santiago to have had boilers 
capable of raising steam in less than half an hour. 
Coal need not have been used to keep all the boilers un- 
der steam all the while. The ‘Massachusetts’ might 
have shared the glories of the fight if she had been 
fitted with water-tube boilers. The ‘Indiana’ would have 
kept up with the ‘Oregon’ and ‘Texas,’ the ‘New York’ 
would have developed at least three knots more speed, 
and the navy would have been spared a controversy. 
I think the ‘Colon’ would not have got so far as she 
The per- 
tinency of Admiral Melville’s remarks applies equally 
as well to merchant vessels, for in cases where ships 


did. but we did not have water-tube boilers.” 


have to remain a long time in dock, say for ten hours 
and more, taking off or getting in freight, the neces- 
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sity of barking fires would | 


e dispensed with: the 
fires being drawn and fresh ones started at a few 
minutes’ notice. It must be noted that while modern 
marine boilers of the type alluded to steam rapidly 
they are not injured in any way, or even forced to ob. 
tain the desired results. 

This is not an innovation—the installation of water- 
tube boilers in naval ships; the first employment of 
them dates back nearly half a century, in fact to the 
‘San Jacinto,” of the year 1858-59. This vessel carried 
the Martin vertical water-tube boiler, which was an 
hermaphrodite boiler, being externaliy very much like 
the fire-tube boiler of the period, in that it had a 
shell, braces, and water bottom, the water tubes taking 
the place of a crown sheet over the furnace, and extend- 
ing into a steam space above. The products of combus- 
tion circulated around and between the tubes, emerged 
into an uptake as usual. But, although strenuous ef- 
forts were made by those interested to establish the fa- 
vorable performance of this type of water-tube boiler, it 
was very unsatisfactory, both in naval and merchant 
ships. The tubes were of solid-drawn brass, 2 inches 
external diameter by 13 wire gage, but they soon be 
came choked solid with stony saline accretions, which 
stopped evaporation to such an extent that they were 
useless as steam generators. The steamers “Fulton” 
and “Arago” of the old Havre line had these water- 
tube boilers. Old sailors can recall their limping 
into port with five and six pounds of steam, scarcely 
enough to get home with Compare this perform- 
ance with that of the modern water-tube boiler, 
which has no shell, no water-bottom, no braces or 
staybolts, carries twenty times the steam pressure 
that its prototype of half a century ago did, and can 
stand continuous service during the circumnavigation 
of the globe without repairs of any moment. The 
“Chicago,” of the United States navy, which has eight 
water-tube boilers, spent the winter and spring of 
1899 in active service on the Atlantic coast; then made 
a trip around Africa, returning to New York via South 
America, stopping en route at Rio Janeiro, a total dis- 
tance of 35,000 miles, and on arrival was sent at once 
to Buenos Ayres, the boilers requiring no repairs. A 
performance like this is ample reason for equipping 
naval ships with water-tube boilers. 

Not very many years ago, less than a quarter of a 
century, it required a good deal of persuasion to in- 
duce users to listen to arguments in favor of water- 
tube boilers; but now, although fire-tube boilers are by 
no means out of use, the water-tube type pushes them 
Boilers of 
both classes, however, have been so greatly improved, 


hard for manufacturing purposes at least. 


that there is no comparison possible between the splen- 
did generators of the present and those of two decades 
ago. One great factor in the improvement has been 
the character of the metal employed in their construc- 
tion. For an unreliable, variable quality of iron, steel 
has been substituted, with the result that pressures 
have been increased and the life of boilers generally 
prolonged. Another advance’ has been made in the 
character of the workmanship, by no means the least of 
the causes leading to the regeneration of steam boilers 
of the period. The wonderful metal now available for 
the boiler maker deserves more than a passing no- 
tice. When, by the aid of hydraulic presses, we can 
make this sheet steel flow into all sorts of shapes and 
corrugations without the development of a single check, 
crack, or craze in a whole shipload of it: when we re 
call that in the past we had to flog our boiler plates 
slowly and painfully into the former, or over it, thank- 
ful if we escaped disaster, the splendid quality of the 
present-day product is realized. ? 

It is now possible, because of the metal and the 
means, to bend sheets one and one-half inches thick 
to a circle of fifteen feet in diameter as easily as we 
used to bend quarter-inch iron. 
>-0-a 

SPONTANEOUS IGNITION OF COAL. 

The old hypothesis suggested by Liebig, according 
to which the spontaneous inflammation of coal is due 
to the oxidation of the pyrites, can no longer be main- 
tained. Spontaneous ignition, as pointed out by Dr. 
Heideprim (Welt der Technik), would seem rather to 
be attributable to a direct oxidation of the carbon. In 
fact, carbon when heated has been found eagerly to 
absorb oxygen from the air, and this heating effect can 
be increased until ignition occurs. The part played by 
moisture in the process has not yet been determined. 
The physical conditions of the carbon (hardness, size, 
etc.) are other factors influencing the process. In con- 
nection with a recent investigation of three hundred 
cases of self-ignition, all kinds of mineral coal apart 
from anthracite were examined. In most cases the 
ignited coal was ordinary coal, and less frequently 
nut coal or coal dust. The higher the layers, the more 
readily will self-ignition take place. An efficient venti- 
lation by channels in the coal layers and the ther 
mometrical recording of temperatures by long ther- 
mometers inserted in the coal have been found to be 
good preventive measures, while the only available 
means of extinguishing such fires has been found te 
be a transfer of the coal and simultaneous flooding. 
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THE HEAVENS IN FEBRUARY, 
BY HENRY NORRIS RUSSELL, PH.D. 

\ The astronomical literature of the past month does 
not contain much of popular interest. It may, how- 
ever, be mentioned that Metcalf’s comet—discovered 
last November—has turned out to be a periodic one, 
moving in an ellipse of rather small eccentricity (for 
a comet) with a period of about eight years. It was 
about as near to us at the time of its discovery as it 
ean ever get, its distance being some sixty million 
miles, and even then it was very faint, so that it can 
never be at all conspicuous 

This adds one more comet to the large family which 
is attributed to Jupiter It may seem rather strange 
io speak of comets as belonging to the family of a 
planet, but we have good reason for the phrase. All 
the comets of short period—of which more than a score 
are known—move in orbits which pass close to that of 
jupiter. This invariable rule cannot be the result of 
accident, and it is not hard to find an explanation 
for it. 

If we follow back the motion of one of these comets 
and of Jupiter, we will sooner or later come to a time 
when the two bodies must have been close together 
In such a case, when the comet is very near Jupiter, 
the planet’s attraction on it will be very powerful, and 
may in some cases be much 
stronger than that of the 
sun. The result of such 
an encounter will be a com- 
plete change in the size 
and shape of the comet’s 
orbit, while, since the com 
et is of very small mass, its 
attraction will not change 
the motion of Jupiter by a 
measurable amount 

Several such cases have 
been actually worked out, 
though an enormous 
amount of labor was de 
manded by the calcula- 
tions, and it has usually 
been found that the pre 
vious orbit of the comet 
was much larger than its 
later one, and so remote 
from the earth’s orbit that 
the comet must have been 
quite invisible to us In 
at least one case a comet 
has been “lost” in this way 
—by having a small orbit 
enlarged—and we may 
hever see it again. 

Now a large majority of 
the comets that are discov 
ered move in practically 
parabolic orbits, coming 
from an immense distance 
toward the sun, passing 
round it, and receding into 
space again If such a 
comet happens to pass near 
Jupiter, its orbit will be 
changed, and it may be so 
altered that it becomes an 
ellipse of short period 
There is good reason to 
believe that the known 
short-period comets have 
originated in this way, and 
80 we speak of them as Ju 
piter’s “family.” 

The other large planets 
have similar but less nu 


At 1i O'Clock: Jan.7 
At 104g O'Clock! Jan.14 
At 10 O'Clock: Jat.22 


merous families of comets, whose periods in all cases 
are roughly half those of the planet For example, 
Halley's comet, with a period of 76 years, belongs. to 
Neptune’s family. 
THE HEAVENS. 

Referring to our map, we find that Auriga the Char- 
‘oteer is right overhead, with his brightest star, Ga- 
bella, northwest of the zenith. Southeast of this is 
Gemini, with the planet Jupiter (which lies close to the 
Slars #and ~) making it more conspicuous. The Little 
Dog with the bright star Procyon is lower down. 

Due south is the splendid form of Grion,.below whom 
are the small groups called the Hare’ and the Dove. 
On the east is the Great ‘Dog with the superbly. bril- 
liant Sirtus. Below this is part of the ship Argo,.a 
very large and fine constellation, which we are too 
far north to see properly. Its brightest star, Canopus, 
Which has no superior save Sirius, is just outside our 
map, but can be seen, due south ‘and very low down, 
by observers in Virginia and Kentucky’ and farther 
south. 

Eridanus fills a large part of the southwestern sky, 
and then come Cetus the Whale and Pisces the Fishes, 
heither of which has any very bright stars. 

The variable Mira (marked o in the map of Cetus) 
Is now fading after one of the brightest recorded 
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maxima. Taurus the Bull and Aries the Ram are due 
west, and Perseus, Andromeda, and Cassiopeia north- 
west, with Cepheus below the latter. The Dragon and 
the Little Bear are below the pole, and the Great Bear 
is coming up on the right. 

Cancer the Crab, which is in the southeast, is only 
interesting for the star cluster called Presepe or the 
Bee-Hive, but Leo the Lion is a full group with many 
bright stars and easy to recognize and remember. 

The Hunting Dogs and Berenice’s Hair, which are 
both rising in the northeast, are not very important 
The Sea Serpent Hydra is a very.large constellation, 
but we now see only a part of it, including the ser- 
pent’s head and less than half his length, for it will 
be hours yet before his long tail drags itself clear of 
the horizon. 

THE PLANETS. 

Mercury is apparently close to the sun at the be 
ginning of February, but soon passes out to the east- 
ward and becomes an evening star. During the latter 
part of the month he is very favorably placed for ob- 
servation, setting at about 6:40 on the 2ist and near 
7 P. M. on the 28th. .He is in perihelion (nearest to the 
sun in actual distance) on the 27th, and is in conse- 
quence unusually bright, as he receives more light from 
the sun than at his average distance. On the 21st he 


NIGHT SKY: JANUARY & FEBRUARY. 
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In the map, stars of the first magnitnde are eight-pointed:; second magnitude, six-pointed; third magnitude, five-pointed; fourth magnitude (a 
few), four-pointed; fifth magnitude (very few), three-pointed, counting the points only as shown in the solid outline, without'the inter 
mediate lines signifying star rays. 


is in conjunction with Saturn, at a distance of a little 
over 144 deg. Mereury, which is the northernmost of 
the two planets, will be considerably the brighter. 

Venus is morning star in Sagittarius, and rises at 
4 A. M. in the middle of the month.. On the 8th she 
is at her greatest elongation west of the sun, 47 deg. 
from him, and in the telescope appears exactly like a 
half-moon. She is still extremely bright, but is grad- 
ually fading as she recedes from us. 

Mars is mortiing star in Scorpio, and rises at about 
2 A. M. in the middle of the month. He is not yet 
conspicuous, but will be so in the summer. 

Jupiter is the’ most conspicuous thing in the even- 
ing skies. He comes to the meridian at 9:25 P. M. on 
the Ist and 7:35 P. M. on the 28th, and is visible almost 
all night. Some unusually interesting phenomena of 
his satellites deserve attention. On the Ist, in the 
course of a single night, the second and third satel- 
lites are eclipsed behind the planet, while the first and 
fourth transit across his disk. On the 10th the 
shadows of the first and second satellites may be seen 
crossing the disk at the same time. On the 19th the 
first satellite is in front of the planet and the second 
behind it, while the shadow of the third appears on 
its disk. Finally, on the 26th, it is possible to watch 
while the second and fourth satellites pass behind the 
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planet and the first and third, together with their 
shadows, cross its disk 

Saturn is evening star in Aquarius, and is only well 
visible in the earlier part of the month. On the Ist 
he sets about 7:30 P. M., while on the 28th he is on 
the horizon at 6 o'clock and is no longer to be seen 

Uranus is morning star in Sagittarius, rising at 
about 4:30 A. M. in the middle of the month. On the 17th 
he is in conjunction with Venus, being 3 deg. south of 
her. Neptune is in Gemini, not far east of Jupiter. His 
position on the 3d is R. A. 6h. 45m, Os.; 
min. north, and on the 27th R. A. 6h. 43m. 10s.: dee. 22 
ceg. 12 min. north. It is hard to find him without an 
equatorial telescope with properly graduated circles 

THE MOON. 


dec. 22 deg. 9 


Last quarter occurs at 8 P. M. on the 5th, new moon 
at 1 A. M. on the 13th, first quarter at 11 P. M. on the 
19th, and full moon at 1 A. M. on the 28th. The moon 
is nearest us on the 10th and farthest away on the 
2ist. She is in conjunction with Mars on the 6th, Venus 
and Uranus on the 9th, Mercury on the 12th, Saiurn on 
the 13th, Jupiter on the 22d, and Neptune on the 23d. 

Princeton University Observatory. 





a 
THE CORNU HELICOPTER. 
The Cornu flying machine is one which is to enter 
the field to try to capture 
some of the aeronautic 
prizes. It is of the type 
known as helicopter, and 
has a pair of horizonta! 
propellers which are work 
ed by motors and are de 
signed to lift the machine 
from the ground, and it 
also has a set of plane ean 
vas surfaces which are to 
aid in the flight. The new 
machine is only in the ex 
perimental stage as yet, in 
the shape of a working 
model, but it seems to give 
good promise, if the recent 
reports are to be believed. 
A series of trials with the 
experimental flyer were 
made not long ago at Lis 
ieux, France, where it had 
been constructed by M. 





Cornu In these tests the 
apparatus was guided by a 
pivoted tube which served 
to hold it and prevent it 


stern Horizon 


We 


from rising to a greater 
height than ten feet. The 
Same device made the flyer 
describe a circular path of 
100 feet circumference. In 
the first trial of the appar- 
atus, it was found to rise 
in the air, with the planes 
disposed vertically rhe 
two propellers were ope: 
ated by a small gasoline 
motor of 2 horse-power size 


but in this case it werked 





At 9 O'Clock: Feb.6 
At 8g O'Clock: Feb.14 
At § O'Clock: Feb.21 


at only 1% horse-power, 
since’ the ignition point 
was lowered. As regards 
the total weight which the 
propellers had to raise ur 
der these conditions, it is 
stated to be 30.47 pounds 
There seemed to be no dif- 
ficulty in making the ma 
chine rise in the air. Dur 
ing the second trial. the movable planes were inclined 
so as to receive the air which was sent’ to them by the 
lifting propellers, and as soon as the motor had been set 
running in the same conditions as above, the machine 
rose up again, and this time took a sidewise movement, 
proceeding ‘to the limit of its course. In its movement 
it took, besides its own weight, the device which guided 
it. The present machine is a reduced model of a large 
apparatus which M. Cornu and son expect to build ‘tn 
the near future and they are to enter it for the Deutsch- 
Archdéacon prize of $10,000. 
+ Oo 

When natural gas was first brought into use in 
America there seemed to be a general idea that the 
supply was inexhaustible. It was sold at low rates and 
usually without measurement. This method encour- 
aged waste in the consumption of gas, and was shortly 
abandoned by the larger companies. To-day nearly al! 
consumption is sold by measurement. It is believed, 
says the Iron Age, that the time has now come when it 
is possible to procure statistics of the quantity of gas 
consumed, and next year this will be “andertaken. The 
method will give such figures in the future that a more 
direct knowledge will be obtained of the capacity of 
gas areas to maintain a commercial supply of gas for 
a certain number of years, 
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rO-MORROW’S WEATHER: HOW IT IS FORETOLD 


BY DAY ALL! 
nmel is responsible for the 


The United States gove 


publication of one of the most remarkable daily news 
papers in the world. It is newspaper which has its 
telegraph dispatches and 1} local news It is also 
iiiustrated—at least by maps The form” is some 
times lithographed instead of being stereotyped 
although the paper is run olf the press like any daily 
in urge city Perhaps the most striking feature of 
this publication is that its staff of reporters consists of 
a series of machines, which not only secure the local 
intelligence but record it by means of the electrical 
cul nit 


This newspaper—or rather, series of newspapers—is 


published by the government through the various 
been established in the 
While it 


extent in size and arrangement, in general it is 


weather bureaus which have 


principal centers of population varies to 
Bote 
modeled upon the pian which has been adopted by the 
Weather Washington Like 


the Sunday this publica 


Forecasting Division at 
newspaper of the metropolis 


tion of the United States is also prepared in color, the 


coloring being used to signify storm areas and wind 
currents 

These newspapers also have an Associated Press 
service, supplied by the Weather Forecasting Division 


As the begins in the 


telegraph 


preparation of the newspaper 


room where the dispatches are received, a 


brief description of this department is of interest 


fhe staff of operators is not only in communication 


with the 200 signal stations of the country by the tele- 
graph wire, but also Washington receives not a few 
wireless messages. These are not directly transmitted 


to the Weather Bureau. They come from one of the 
wireless receiving stations in the city and are sent by 
the ordinary telegraph or telephone As soon as the 
concerning the 


Washington, 


data 
it to 


secure the necessary 


they 


opservers 
weather immediately “wire” 
where the bulletins or messages are carried to a force 
of clerks in the Forecasting Division, who summarize 
compilation aud publication 


forecasting staff may be 


and arrange them for 


This portion of the weather 
readers or editors of the news 


called the copy copy 


paper. Their copy, however, passes to another force of 
cierks who note and compare statistics regarding tem 
perature, the atmospheri velocity of the 
wind, precipitation of moisture, with the records which 
Weather them out 


the form of telegrams predicting the weather. 


pressure, 
are kept by the Bureau, and send 
again in 
These clerks may be termed the editorial staff of the 
Associated Press 

As the majority of the weather newspapers are mod 
eled upon the one issued by the Forecasting Bureau at 
and vicinity, a brief outline 
will give a 


Washington for this city 
of the manner in which it 
clear conception of the system employed elsewhere. As 


is published 


fast as the weather statistics are received by the tele 


graph information of especial interest 
to Washington is transmitted to one of the staff whose 
Two men usually 
make up the 


from day to 


operators any 


duty it is to edit it for composition 
are sufficient to do the composing and 
form, for the merely changed 
day like some of the pages of the ordinary daily paper 
The who makes up the form corrects the map, 
placing the marks which indicate the direction of the 
1s well as other signs upon it. As the prepara- 


latter is 


mah 


wind 
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tion of the form begins as soon as the clerk finishes 
lithographing in a very short 
department the 


the copy, it is ready fo1 

time. Meanwhile in the mechanical 
lithograph stone is being prepared for the impression, 
so that when the form is ready it is reproduced with- 
The stone is next placed upon the 
bed of the press and perhaps in less than an hour after 
being run off. The 


out loss of time 


omposition began, the paper is 
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Tower Supporting Weather Vane, Anemometer, and 
Contact Box. 


first sheets are carefully examined to note any possi 
ble errors which may have occurred. As soon as the 
sheets are sufficiently dry they are sent out immedi 
ately for distribution. 

Only a few of the weather litho- 
The chalk plate process which is 


newspapers are 
graphed, however 
so extensively utilized at present in newspaper illustra- 
tion, is also employed in preparing the daily weather 
charts in small districts; for by means of this process 
prepared at a comparatively 
ready-made symbols 
showing the temperature, velocity of the winds, etc., 
the characters are sometimes put in with a pen in 
using the chalk plate. Some of the newspapers are 
less than half the size of the sheet published at Wash- 
ington, but all contain a complete weather map of the 


needed can be 
place of the 


the few 
small expense. In 
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United States as well as of southern Canada, with the 
temperature, barometer, and direction of the wind and 
condition of the weather at the time the last obserya- 
tion was made. In addition, each contains a weather 
forecast for the vicinity made by a local observer, in 
addition to the forecast telegram from Washington for 
the section from which the bulletin is issued, as well 
as a brief summary of the weather conditions through- 
out the country. Despite the variety of information 
afforded, the entire composition on one of the ordinary 
small maps is less than a thousand words, so that it 
can be set up rapidly, while the tables for 
recording temperature, wind currents. precipitation, 
etec., are kept standing in type and need only be cor- 
rected. If the city is a seaport or located on one of the 
larger rivers, additional information relative to stages 
of water, tides, possible storms, as well as the weather 
reports from foreign stations may be included. 

While this interesting journal is published but once 
a day, it contains only a portion of the information 
which is compiled by the forecasting division of the 
Weather Bureau for the general public. Early in the 
evening the telegraph operatcrs and the staff of clerks 
are again at work, receiving the batch of night tele- 
grams which come in about eight o’clock, Washington 
time. These are recorded and summarized, then if 
necessary, forecasts are telegraphed to stations where 
such information is of importance. The forecasts are 
made public fn a variety of ways. They may be signaled 
by colored lanterns from some commanding edifice— 
usually the tower on the weather observation station. 
They are published in the newspapers and sometimes 
printed on smal! bulletins for additional circulation at 
night. It is perhaps needless to say that publicity is 
given the forecasts during the daytime by flags hoisted 
on the stations, as well as by the familiar slips of 
brown paper which are sent by mail and messenger in 
the large cities. 

So rapid, yet efficient, is the system that in an hour 
after the morning forecasts have been wired from 
Washington, every farmer, for example, who has tele- 
phone communication with the most isolated station 
or is anywhere near a telegraph or telephone office, can 
obtain data as to the possible weather conditions in 
his vicinity during the next twenty-four hours. The 
great value of this information has been many times 
illustrated, especially in Florida, where timely notice 
of cold waves has in some instances saved millions 
of dollars to the crange growers alone. 

The weather observation station is usually indicated 
by the mechanism so often placed upon its roof. It 
may be in one of the “sky scraper” office buildings, or 
on a lower structure, but in either case one sees the 
familiar skeleton tower to which is attached the 
weather vane and the anemometer, two of the mechani- 
cal reporters which gather information, and sometimes 
the thermometer box. Another necessary addition is 
the automatic measure for determining the amount of 
rainfall or snowfall, while to-day, as a century ago, the 
barometer is one of the reliable methods of predicting 
weather, and is indispensable in making forecasts. 
The gaily decorated fowl, trotting horse, or other ob- 
ject which surmounts the roof of the house or barn 
and is supposed to determine the direction of the wind, 
is far different from the weather vane used by the 
meteorologist. The d°*ign adopted by the government 
consists of an iron rod about five-eighths of an inch 
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Proofreading the Finished Map. The Man Who Makes Up the 
Form Corrects the Map, Placing the Marks Which Indicate 
the Direction of the Wind as Well as Other Signs Upon It. 





The Condition of the Weather Throughout 


TO-MORROW’S WEATHER; HOW IT IS FORETOLD, 


the Country is Indicated on the Permanent Weather Map 
by Appropriate Marks as Fast as Telegrams Are Received. The Man in the Picture 
is Placing Storm Signals Along the Ailantic Coast. 
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jn diameter and 42 inches long, the tail of the vane 
peing formed of thin wooden boards spread apart about 
9 inches at the outer ends. To the other end -is 
attached an arrow point. Despite the weight of metal 
in the vane, it revolves upon a series of three anti- 
friction rollers, so nicely adjusted that they do not 
require lubrication and the amount of oscillation is 
reduced toa minimum. Connecting it to the recording 
apparatus is an iron rod usually terminating in a con- 
tact box, as it is termed. The anemometer, which is 
the cup design invented by Robinson, consists of four 
hemispheres made of aluminium or brass attached to 
small square steel arms. Their revolutions turn a 
spindle which terminates in an endless screw fitting 
into a series of geared wheels. One of these drives 
another screw which, in turn, actuates two dial wheels 
divided into miles and tenths. The anemometer may 
be attached to the tower supporting the weather vane 
by a side arm or mounted above it as may be conven- 
ient. The height of the tower varies according to the 
surroundings. It is necessary to have the instruments 
where they are exposed to the direct force of the 
wind—where its direction is not diverted by buildings 
or other obstacles. 

Not only are the velocity and direction of the wind 
thus reported, but with the aid of the electric current 
they are recorded as well. The meteorograph utilized 
for this purpose is one of the most remarkable instru- 
ments in the weather service, for it not only keeps a 
record of the performances of the weather vane and 
anemometer, but registers the amount of precipitation 
or the duration of sunshine, as the weather is clear 
or otherwise. For this reason it is sometimes termed 
a quadruple register, and with good reason. As will 
be noted in the accompanying illustration, the register 
contains a drum around which is wrapped a sheet of 
paper which receives the characters made by the 
recording pens, which note the changes in all the 
mechanism. This drum makes one revolution every 
six hours, being moved by clockwork to insure regu- 
larity. After each revolution the drum is moved end- 
wise about half an inch by the action of a screw, thus 
preventing a record already made from being marked 
over. 

From the meteorograph, wires extend to the gearing, 
which is actuated by the spindle of the anemometer. 
As the toothed wheels revolve they open and close an 
electric circuit, thus operating magnets which in turn 
actuate a recording pen. The direction of the wind is 
recorded by the use of four magnets which, however, 
allow eight different directions to be noted if neces- 
sary. To the armature of each magnet is attached a 
long printing arm terminating in a pen point. When 
a current opens and closes the magnet, the printing 
point is forced down upon the cylinder, making a dot 
The position of the dot on the paper indicates the 
direction of the wind. The contact box connected with 
the weather vane contains a series of four cam collars 
and levers, also four contact springs, one for each point 
of the compass. When the wind begins to blow directly 
north the base of the rod extending from the vane to 
the contact box presses against what is called the 
“north” spring, which, in turn, touches the correspond- 
ing lever, thus sending an electric impulse through the 
corresponding magnet. When it is blowing northeast, 
for example, two of the springs are brought into con- 
tact with the levers, with the result that two circuits 
are closed and two magnets will actuate the pens 
with which they are connected. 

As rainfall is a rarity during the period when the 
sun is shining, one magnet and pen are usually em- 
ployed to record these indications. The electric cur- 
rent for the sunshine record passes through what is 
called a clock contact, which gives an electric impulse 
once every minute by connection with the hand of a 
Specially designed clock. The record for sunshine is 
a series of short pen strokes arranged in zig-zag fash- 
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ion. The characters for rain are also zig-zag, but 
obtained by the precipitation in the rain gage which 
is connected to the magnet by an electric circuit. 
While what is known as the hand measuring gage is 
still in use, an automatic or tipping bucket gage is 
being substituted for it at the principal Weather sta- 
tions throughout the country. By means of this appo- 
ratus, every hundredth of an inch of rainfall is accu- 
rately registered. The precipitation which is, of 

















Automatic Gage for Measuring Precipitation in the 
Form of Rain, Snow, or Sleet. 
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barometer is also emnloyed, the barograph has become 
an actual necessity, as it makes a continuous record of 
the barometric oscillations, hour by hour, upon a sheet 
of moving paper. The design of Prof. C. Ff. Marvin, 
who has become so noted for the construction of 
meteorological apparatus, is employed. 

In this form of the barograph the barometer tube {a 
placed at the left of the recording section of the appa 
ratus, suspended by a hook from what is known as a 
balance. The weight of the barometer tube upon the 
horizontal beam with which if is connected at the top 
is balanced by a rolling carriage and a fixed weight. 
The equilibrium of this carriage is maintained by a 
contact spring attached to a balance beam at the ex- 
treme right and immediately over the recording cylin- 
der. By the employment of this spring the carriage \s 
moved into the proper position by means of a wheel 
turned by a horizontal screw. Every time the carriage 
is set in motion by the disturbance of the equilibrium 
caused by the movement of the mercury, the spring 
closes an electric circuit, thus actuating a recording 
pen which traces the pressure curve, as it is called, 
upon the paper cylinder. Thus, the rise and fall in the 
mercurial column is noted. So delicate is the adjust 
ment of this instrument that it is affected by an atmo 
spheric pressure as slight as the ten-thousandth of an 
inch, 

One of the auxiliary instruments utilized at Wash- 
ington and some of the larger stations is what is called 
an automatic sun photographer. This machine, which 
is illustrated in the accompanying photograph, is so 
designed that the intensity of the sunlight is photo- 
graphed automatically, being reproduced on a strip of 
blue-print paper. Thus the record can be kept of the 











clearness of the atmosphere at various points in the 
United States. 

Another interesting form of mechanism in connec 
tion with the work of the Forecasting Bureau is the 
recorder attached to the weather kite, as it is termed 
To the kite is fastened a small anemometer of the 
design shown in the illustration, which is connected 
by wiring to the recorder, which is inclosed in an 
aluminium case. It is modeled on the same principle 
as the quadruple register already described, but is oniv 
intended to note the direction and velocity of the wind 
so that it is provided with but two pens for this pur 
pose. With the kite instruments, mnch valuable data 
has been obtained at heights several thousand feet 
from the surface. Experiments on an elaborate scale 
are being made with it at the new observatory at 
Mount Weather, Virginia. 

_—_———- + Op ee 
Fusiblility of the Slag of Blast Furnaces, 








Automatic Blue-Printing Machine by Which the 
Intensity of the Sunlight is Photographed. 


course, received in the top, enters a funnel-shaped re- 
ceptacle with a small opening in the center, so that 
the water is conducted to a point directly over the tip- 
ping bucket, as it is called. This is divided into two 
compartments, one of which is always presented to 
receive the water. When the quantity of liquid has 
reached a hundredth of an inch, it tips and empties the 
compartment, the other side of the “bucket” being 
elevated at the same time. The liquid which has 
been emptied is collected in a receptacle below, so 
that it can again be measured by hand gage if desired. 
The motion of the tipping bucket opens and closes the 
electric circuit and thus actuates the precipitation 
recording pen. 

But wonderful as are the accuracy and reliability of 
the instruments which we have described, perhaps the 
most notable mechanism is the barograph, which is in 
use at the present time in the majority of the weather 
stations. As the name implies, it is not only a barome- 
ter but also a barometric recorder. While the ordinary 


The Revue de la Metallurgie contains an account of 
the researches of M. O. Boudonard on the fusibility 
of blast furnace slag. This fusibility is regarded 
as one of the most important properties of the 
slag for investigation. The fusing temperature ef a 
slag should be about that of the metal. If too refrac 
tory, it necessitates a useless consumption of the com 
bustible. On the other hand, a viscous slag, though 
much lighter than the metal, will form an emulsion 
with it, which subsists even after prolonged repose 
Great fluidity is, therefore, necessary to avoid drawing 
off globules of metal held in suspension. The investi 
gation has included the systematic study of the fusi 
bility of the silicates of lime and of alumina, the 
aluminates of lime, and alumino-calcic silicates 

Brilliant effects for electric signs are now to be 
readily obtained with little cost by the use of smal! 
colored transparent caps which fit over the rounded 
ends of the incandescent bulbs. This permits the own 
er of a changeable electric sign to alter the legend 





at will and to indulge in the use of colors without 
the necessity of keeping on hand a large supply of 
colored lamps, some of which are very expensive 











Quadruple Recorder for Automatically Noting the Velocity and the Direction of the 
Wind, and if the Weather is Clear or Rainy, 
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Mechanical Outfit 
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of the Government Weather Kits, Showing Instrument 


for Recording Wind Conditions When the Kite is in the Air. 
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THE “EXPRESS” COAL-BAGGING LIGHTER FOR 
COALING WAR VESSELS IN HARBOR 





THE BNOLIGCH COMMBSPON N if #cir Tiri MPR AN 

The British nav uthorithe re experimenting 
the Devonport och I with a new type of coal-bag 
ring lieht« ‘ coalit war ve els when berthed or 

whored it urbe 

The purpose of he invention is to provide mean 
for thili i itl oul o board the lighte vithout 
ecourse ti hovelin und the automatic transpo 
ti ‘ hewe oaded coal bags direct fron the 
oO he bunker of the warshl without any 
whatever at any intermediate points Rapid 
' n load been the object on the part of the 
lesigne h th ippliance there is assured a 
eoaling capaci of 60 tor in hour from each of the 
two transporters with which the lighter is equipped 
rhe hull of the lighter resembles that generally 
dopted for this class of craft It s constructed en 
tirely of steel and can carry a maximum load of 1,000 
ons of con It measul! 145 feet in length by 56 feet 
ean nd 19! feet molded depth, and hi 1 draft of 
t feet when full ‘ ed. The hull is subdivided b 
ri I f three transverse bulkheads into four main 
compartments In the forward compartment is accom 
odation for the crew that next aft contains the boiler 
nd steam-raising plant for driving the hoisting mech 
nism, electric-light installation, ete the two center 
ompartments contain the coal In the center of the 
craft it the bottom, is a small reserved space where 
he hoisting engines, pumping engines, condenser, and 
ric-light plant are placed Above this area are 
filtering and ventilating fan chambers. On the 
leck itself are two vertical tower or elevators fore 


nd aft respectively for conveying the coal from the 
oading compartments to the warship alongside, while 
the center of the deck are two slewing cranes for 


transshipping the coal from a collier to the lighter 


4t the bottom of the lighter, extending practically 


its entire length on each side, and parallel to one 


mother, are two galleries or filling rooms These are 
ibout 7 feet in height, with a sloping crown at either 
hele On each side of this gangway are ranged benches 


ufficient height from the floor to enable the 
mouth of the sack when hung up to be just level with 
them. The crown of the roof slopes over these benches 
ind the coal contained in the compartments above falls 
by gravity through orifices onto the benches and is 
raked by the men into the open mouths of the sacks 
Along the edges of the benches where the coal bags 
are suspended are fitted bag holders which hold the 
mouths of the bags open to their fullest extent while 
the men are raking In the coal. In order to prevent 
the coal from falling onto the floor of the filling rooms, 

fixed and portable screens are provided 
4s rapidly as the bags are filled they are mechanic 


lifted onto an overhead rail along which they 


travel to the foot of one of the vertical elevators by 
means of a reciprocating paw! device. These elevators 
extend to a height of nearly 45 feet above the deck of 
the tighter and are constructed of steel with a crow’'s 
nest at the top from which the operator can easily fol 
low and control the conveying operations upon the 
deck of the warshiy Hinged to each elevator is a 
radial transporter arm long enough to reach over the 
deck of the vessel alongside This arm has a vertical 


travel of 30 feet up and down the elevator, so it can 
be easily adjusted to the most suitable height; further 
more, it is so arranged that it can be turned through 
a considerable angle When out of use the arm is 
packed vertically up the side of the elevator tower, 
completely out of the way. Bach elevator is fitted with 
a Mackrow-Cameron “Express” transporter capable of 
lifting 120 tons of coal in bags per hour 

At the top and the bottom of each elevator tower is 
a grooved wheel over which travels an endless chain 
provided at intervals with hooks. The bag of coal, 
upon reaching the base of the elevator, is caught up 
by one of these hooks and lifted off the overhead rail 
extending turough the galleries and is immediately 
hoisted by the traveling chain up the interior of. the 
tower until it reaches a predetermined point, where 
the radial arm projects. It is then automatically’ re- 
leased from the elevator chain and directed onto the 
radia! arm, along which’ it is run to the pomf‘on the 
deck of the warship where it is to be: delivered 
Trunks are provided for returning the empty bags as 
rapidly as their contents are discharged to the’ filling 
galleries, and the cycle of operations is repeated until 
coaling is completed. 

The two slewing cranes are each of 2%, tons capac- 
ity and are of the high-speed Cameron type. They 
have a maximum overhang of 80 feet from the center 
line of the lighter, which enables them to reach well 
over the deck of the collier barge or other craft with 
ease. Their working radius is any distance between 
8 feet ann 40 feet, between which limits the loads can 
be lifted and dumped. In the case of a collier with 
the coal loose in the hold to be discharged into the 
holds of the lighter itself, there is a grab of one ton 
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apacit though they can be utilized equally well in 
transporting bags of coal from a barge to the lighter 
pice ersa as required, and can if the exigencies 


o demand assist in the coaling of the vessel already 
being served. by the elevators. The coal drawn from 
the lighter is shot into the hoppers of the lighter 
through large hatchways in the deck. Thus while 
he lighter coaling the warship aiongside, the slew- 
ing cranes can be simultaneously replenishing the hop- 
pers of the lighter itself from the opposite side. These 
lewing cranes are each capable of handling from 50 to 
60 tons of coal an hour. 

Naturally, while coaling operations are in progress 
the air within the bag-filling galleries becomes heavily 
impregnated with coal dust In order to insure a per- 
fect supply of clean, fresh air within this area the 
dust-laden atmosphere is withdrawn from the galleries 
by the ventilating fans, passed through the filtering 
medium, and fresh air supplied in its stead. 

The boat is lighted throughout by electricity, there 
being some sixty incandescent lamps distributed 
through the loading galleries, engine and boiler rooms, 

nd the crew's quarters In order to facilitate coaling 
operations at night large are lamps-.are fitted over the 
crow’s nests on the elevator towers, and communica- 
tion between the various parts of the lighter is afforded 
| 


y electric bells and speaking tubes. 

It will be seen that the transportation of the filled 
and the empty bags is entirely automatic throughout, 
the human element entering only in regard to the filling 
of the bags. 

The bags of coal, upon reaching the warship’s deck, 
are dumped down and wheeled away upon trolleys to 
the bunkers by the coaling crew. The designers 
recommend, however, that two ports be provided in 
the sides of the battleships through which the radial 
transporter arms of the elevators can extend and con- 
nect with a system of overhead runners fitted on board 
and attached to the skid beams so as to form a continu- 
ous bar. In this manner the bags of coal would travel 
from the leading rooms on the lighter direct to the 
bunkers and the contents be there discharged, by which 
arrangement intermediate handling would be entirely 
obviated and coaling considerably facilitated and expe- 
dited. Furthermore, the decks would be left quite 
clear and any necessity. of clearing away ship’s boats 
and gear, as is now usually the case when coaling is 
carried out on war vessels, would be dispensed with. 

In the official trials recently carried out by the Brit- 
ish Admiralty at Devonport for the purposes of testing 
possibilities of this craft both in the coaling of 


the I 


war vessels and also the charging of the lighter itself 
from barges and colliers moored alongside, eminent 
success was obtained In order to test the apparatus 
to the utmost these trials were extended over a period 
of four months and in each trial a new crew for oper- 
ating the lighter was employed, so that it was impos- 
sible for exceptional results to be obtained owing to 
the men becoming expert with the gear and conse- 
quently more expert in its manipulation as a result of 
continual practice. In the first place, the elimination 
of the preparations heretofore incidental to the coaling 
of a warship, such as the removal of boats and davits, 
etc., was emphasized, since in no instance was it found 
necessary to disturb the vessel's equipment in any way, 
the transportation bar being projected through any 
opening in the ship’s side capable of admitting a 
2-hundred-weight bag. As the coaling crew became 
expert in the removal of the bags of coal from the 
outer end of the transporter speed in coaling was 
accelerated, and the facility and lighter labor involved 
in the task was rendered very apparent. The most 
noticeable feature was the speed with which the vessel 
could be coaled by this system as compared with the 
other methods in vogue in the dockyard, the capacity 
of the transporter far exceeding that attainable with 
the other processes. 

In the course of the trials seven vessels of varying 
types were coaled, the quantity taken on board rang- 
ing from 1,000 tons for the “Duke of Edinburgh” to 
72 tons for the “Monmouth.” In the case of the 
former vessel the trial extended over six hours, dur- 
ing which time 609 tons were placed on board, the re- 
maining 391 tons being taken on after the trial. The 
highest coaling speed was attained in shipping 705 
tons on board the “Isis,” when 41.75 tons an hour were 
placed on board from each transporter. In the final 
trial, in coaling the “Victorious” with 720 tons, the task 
was accomplished in 5 hours 40 minutes actual work- 
ing time. Coaling was effected entirely by the trans- 
porters themselves without any assistance from the 
independent cranes. Had the crew been fresh the 
work wotild have been completed in‘shorter time; fur- 
thermore, the men had had but little experience in 
handling the apparatus. Trials were also made with 
the cranes for transshipping coal from barges to the 
lighter itself. On this occasion 580 tons were lifted 
onto the lighter in 807 trips, the average load each 
trip being 14.37 hundredweight or approximately 50 
tons an hour. In the official tests of the capacity of 
the grab 14.84 hundredweight was the average of forty 
trips : 


‘“, grade assays from $200 to $300 per ton. 
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Cebalt Mining in Canada, 
BY ALLAN PORTER. 

The new mining region which is being explored in 
northern Ontario is perhaps as important from a 
scientific standpoint as from the fact that it is of con. 
siderable extent. While the principal output has been 
silver, it is now known beyond question that the per- 
centage of the cobalt in the ores is so high that this 
interesting substance will probably be utilized to a far 
greater degree in industries than ever before. While 
many reports have been current about the mineraj 
wealth of this region, fortunately its natural forma. 
tion as well as the mines which have been opened haye 
been investigated by such experts as Prof. William 
Earl Hidden, of the London Geological Society, Dr. 
Robert Bell, of the Canadian Geological Survey, ang 
Prof. Njchol, of the Canadian School of Mines. All of 
these mineralogists concur as to the extent of the ore 
veins and the percentage of metal which they contaip, 

It may be needless to say that the small quantity of 
cobalt utilized in industries has been almost entirely 
in the form of an oxide. While it is known to form 
an alloy of a high grade when mixei with copper, iron, 
or manganese, and is superior to nickel for plating on 
metal, the difficulty in separating it from the elements 
with which it is usually combined has caused it to be 
employed almost entirely as a pigment. Porcelain ig 
glazed with it, while the cobalt fused with borax re 
sults in a beautifully tinted glass. In a single year 
such a small quantity has been produced that less than 
fifty tons of the oxide are consumed by the various 
industries in America. The bulk of the oxide is im. 
ported, most of it coming from New South Wales, 
Switzerland, and New Caledonia. 

Those who are familiar with the geology of Ontaric 
are not surprised that the ore deposits in the vicinity 
of the town of Cobalt should prove so extensive. The 
new mining center is but 90 miles northeast of Sud- 
bury, which, as recently stated in the ScrEenrTiFic 
AMERICAN, has become one of the greatest nickel-pro- 
ducing centers of the world. The rocks of the Lower 
Huronian age and the Keewatin formation come to the 
surface for a considerable distance in the vicinity of 
Cobalt, outcroppings of ore having been found as high 
as 500 feet above Lake Temiskaming, while workings 
in the lake itself have also yielded ore of a high grade. 
Although the principal mining operations at the pres 
ent time are being conducted immediately around the 
town of Cobalt, ore containing a large percentage of 
not only cobalt and silver, but also some gold, has been 
found at Ingram, 30 miles north of the present field, 
while a vein has also been located 30 miles south, 
which gives 9 per cent cobalt, 7 per cent nickel, 23 per 
cent arsenic, with a mere trace of silver, but averaging 
nearly $10 worth of gold to the ton. While the entire 
region about these points has been but partially exam 
ined, the experts to whom we have referred believe 
that the Huronian and Keewatin strata, which contain 
the ore, extend near enough to the surface to make the 
ore-bearing region fully 60 miles in length and of 
unknown width. 

As we have stated, the examinations of the veins 
thus far opened have been sufficiently exhaustive to 
give an idea of the character and grade of the ores, 
while a number of the mines has been opened to @ 
sufficient extent to make a conservative estimate of the 
possibilities of the output. While silver is the prince 
pal output, the ores are remarkable for their diversity. 
rhey include native silver, smaltite, niccolite, argentite, 
cobalt bloom, nickel bloom, millerite, dyscrasite, g& 
lena, copper and iron pyrites, and zinc blende. 

The principal vein stone thus far found is caleite, 
while considerable quartz is taken out mingled with 
the ores. Some of the outcrops so closely resemble 
pure silver that very exaggerated statements have been 
made as to the richness of the field. It has been 
claimed that pieces of ore have been taken out that are 
practically pure silver weighing as much as 150 and 
200 pounds, but as a matter of fact no nuggets of pure 
metal anywhere near these dimensions have beet 
obtained in the opinion of the mineralogists. The 
analyses of quantities of ore taken from different por 
tions of the field give the clearest idea of the propor 
tions of the various metals. A carload of ores takem 
at random from a series of five veins at Cobalt showed 
the following” pefcentages when analyzed: Silver, 
11.41; cobalt, 11.27; nickel, 3.78; arsenic, 44.16. 

It will be noticed in this carioad the percentage of 
cobalt nearly equaled that of silver. A carload from 
another portion in the vicinity, however, gave 15.6 
per cent of cobalt, merely a trace of silver and 61.74 
per cent of arsenic, the percentage of nickel being 7. 
These figures can be taken as a fair standard of the 
grade of ores in the district, although some of the 
mines contain a considerably larger percentage both 
of silver and cobalt. The bulk of the ores is trans 
ported to New Jersey for reduction, the average cost 
of transportation per carload being $150. The quality 
of the metal, however, is such that the several mining 
companies have been sending not only the first-grade 
but their second-grade ores to be treated, as the second 
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La Rose mine, which was the first to be opened and 
has been worked the most systematically thus far, fur- 
nishes at present the best illustration of the extent of 


the veins. The main shaft at this mine is down to 
100 feet and drifts have been made for a distance of 
over 300 feet at this level. These drifts show that the 
yein of ore is as extensive and as rich as the portion 
which was first discovered. The mine was one of the 
series to be investigated by the mineralogists. Here 
the diamond drill has bored to a depth of 350 feet, ore 
being found at the greatest distance from the surface. 
The Tretheway mine contains ore of such a grade that 
50 tons of it have actually yielded 190,000 ounces of 
silver, in addition to 12 per cent cobalt and 3% per 
cent nickel.. Like most of the other operations in the 
district, however, this mine consists of merely an open 
cut which at the present time is 60 feet in length and 


25 feet in depth; the vein of ore averages but 8 inches * 
in width, which will give an idea of the percentage’ 


of metal which it carries. The veins-thus far located 
throughout the district are not noted for their size. 
They average from 10 to 12 inches, in one or:two in- 
stances widening to 18 inches. The geologists are still 
in doubt as to the formation of the veins, but believe 
they were created by the action of highly heated water 
which permeated the narrow vertical fissures where 
they are found. These fissures cut through the rocks 
of the geological ages to which we have referred. 
Owing to the presence of so much ore near the sur- 
face, mining operations in the Cobalt district are 
notable for the crude methods employed. As already 
stated, the majority of workings are practically on the 
surface, the earth and rock covering being stripped 
off and open trenches dug to conform to the size and 
direction of the vein. Some of the largest producers 
have not been mined to a distance of 25 feet below the 
surface as yet. The system usually employed in get- 
ting out the from these workings is to utilize 
explosives, sometimes the pick, to loosen the formation, 
by means 
The windlass operated 
Sidings 


ore 


when it is loaded into buckets and hoisted 
of a boom derrick to the top. 
by hand-power is one of the common methods. 
of tramways have been laid from some of the larger 
mines to the Temiskaming and Northern Ontario Rail- 
way, a line which the Canadian government has built 
through this district from Toronto. 

At La Rose and a number of the deeper mines where 
shafts have been the extracted from the 
chambers on the various levels is carried to the foot 
of the shaft by wheelbarrows, loaded in the buckets, 
then hoisted by windlass and cable to the surface, a 
steam engine of suitable horse-power being installed 
for this purpose. The buildings at the larger mines 
consist merely of the shaft house—a frame shed cover- 
ing the mouth of the shaft and hoisting machinery— 
and stock house where the ore is broken up into suit- 
able sizes and sacked for shipping to the smelters. 
Some of the companies have not even provided storage 
for the ores, and it is a common sight to witness ores 
containing $2,000 and $3,000 per ton in silver lying in 
bags in the open air awaiting opportunity to be hauled 
to the railroad station. 

Owing to the difficulty of securing the cobalt and 
nickel by the process employed at the New Jersey 
smelters it is understood that a very large proportion 
of these valuable substances is wasted in the effort to 
obtain all of the silver which is contained in the ore. 
A reduction works is now in course of construction at 
Cobalt in which the German process utilized in treating 
what is known as Saxon ores will be employed. It is 
known that by this process ores containing cobalt, 
arsenic, and silver are so economically treated that 
nearly all the cobalt and silver are saved. The mining 
department of the Canadian government has taken up 
the project and the works are being constructed under 
the supervision of two German metallurgists who are 
familiar with the treatment referred to. 

Readers of the ScrenTiFIC AMERICAN, however, are 
aware that Thomas A. Edison has been making an 
elaborate series of experiments for several years~with 
the view of producing an electric storage battery which 
Will be more economical and durable than the types 
now used for commercial purposes. From time to time 
reference has been made to the work which Mr. Edison 
is doing. it is known that during the last year he 
has made several examinations of mineral deposits 
In a recent 
interview he made the statement that he had discov- 
ered a substitute for lead which would revolutionize 
the storage battery. The metal which he intends util- 
izing is cobalt, and it is evident that he has discovered 
& process by which it can be secured from the ore in 
such a form that it is available for his purposes. The 
cobalt contained in the various nickel ores thus far 
exposed in the United States, however, is insignificant 
compared with the extent of the ores in the new min- 
ing district. As Mr. Edison made the statement re- 
ferred to after he had visited this section of Canada, 
i$ is probable that he will utilize a portion of its 
output in the new battery which he announces he is 
about to manufacture. The advantages of this bat- 
lery over the majority of types in use can be appreci- 
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ated when his statement is quoted. This is to the 
effect that for $200 a battery can be constructed and 
equipped which will supply motive power to propel a 
vehicle for two passengers a distance of 100,000 miles 
before another need be substituted. In other words, 
by the use of cobalt Mr. Edison believes he has found 
what might be called a permanent battery. 





Correspondence. 





Esperanto Grammars, 
To the Editor of the ScienTiric AMERICAN: 

Doubtless you have long ago formed your opinion as 
to the merits of Esperanto, the international language. 
I hope that it is favorable; but as there is much ¢rre- 
sponsible criticism of Esperanto, I want to offer an 
opportunity for every thinker to judge for himself. 1 
have had prepared 100,000 brief grammars of the lan- 
guage in pamphlet form, and will send one free to any 
person who is sufficiently interested to ask for it, in- 
closing stamp for reply. I think it really due to this 
great movement for an international auxiliary lan- 
guage, which now embraces thirty nations in its scope, 
that you publish this letter, so that your readers may 
have the opportunity of judging for themselves. 

ARTHUR BAKER, 
Editor L’Amerika Esperantisto 
(The American Esperantist). 
Oklahoma City, January 15, 1907. 
en 
Perhydrase Milk, 


To the Editor of the Screnriric AMERICAN: 

In your current issue we find an item relating to 
perhydrase milk, in which you state that the cost of 
this milk is about four or five cents higher per liter 
than that of ordinary milk. However, this is erro- 
neous, since there is an increase of four to five pfen- 
nige, or 1 to 1% cent, only per liter. 

You further that “perhydrase milk must be 
kept in a dark place. Exposure to light will give it a 
bitter taste.” This refers not only to perhydrase milk, 
but to milk in general, as Drs. Rémer and Much have 
ascertained by numerous tests. If any milk is exposed 
to light, even for a short period, it acquires a bitter 
taste and becomes injurious to health, while if kept in 
a dark room, it remains sweet. They therefore recom- 
mend the use of colored, preferably dark red or dark 
green, glass bottles for the keeping of milk; while if 
kept in the ordinary white bottles, or in bottles of blue 
glass, milk will “turn” after a short time if exposed 
to light. 

These remarks may prove of interest to your readers, 

New York, January 17, 1907 C. Biscnorr & Co. 
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Supplementary Railroad Signals, 


To the Editor of the Scientiric AMERICAN: 

Considering the recent railroad collision accidents 
in this locality, it has occurred to me the following 
plan of signaling might be used advantageously. 

Place two electric lights, one red, the other white, 
on each telegraph pole on the line of the railroad be- 
tween all stations, te be connected at the stations with 
any electrical plant sufficient to light the signals from 
one station to the other (when found that it was 
needed). Should the signal agent find that he had 
made a mistake, or for any other reason wish to 
stop the train, touching the button in his office will 
light all red signals instantly ahead of the train that 
has passed him. The engineer seeing this will know 
that he must be cautious, and go slow or stop for fur- 
ther orders. Then, when all things are righted, turn 
on the white light and permit the train to continue, 

I suggest this as an additional safety signal, where 
there is now in use the block system, and also where 
there is no block system at all. If there could be elec- 
tricity used between stations by the engineer, he could 
connect to these same wires and give signals himself 
to other trains “fore and aft.” This would be 
tial in cases of wrecks or other delays. I believe, if 
this plan had been put in use, President Samuel Spen- 
cer ang party would be alive to-day. 

? R. Mays CLEVELAND, 
Jreenville County, S. C. : 
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The Current Supplement, 


The opening article of the current SuppLement, No. 
1622, describes a German coal-tipping device. The sec- 
ond installment of the article on the new incan- 
descent metallic filament electric lamps is published. 
A. Frederick Collins gives full details of the location 
and erection of a 100-mile wireless telegraph station. 
This article should be read in connection with that 
by the same author published in ScrenTIric AMERICAN 
SuprLeMENtT No. 1605, describing in detail the design 
and construction of a 100-mile telegraph set. F. BE. 
Junge gives some considerations affecting the appli- 
of waste gases for power purposes. Jacques 
writes on mushroom culture in France. Just 
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plants suffer various changes as the result-of disease, 
so also many of our manufactured products are sub- 
ject to undesirable changes in their character. Bread 
is among these. The diseases of bread are acecord- 
ingly made the subject of a very clear and instructive 
article. A very good article is published on hard 
solders, and some excellent formulas are given. Mr. 
V. E. McCourt writes exhaustively on the origin, oc- 
currence, and chemical composition of peat. 

The Automobile Races on the Ormond-Dayiona 

Beach, 

The races this year on the Florida beach were by 
no means as interesting as heretofore, The only 
cars to compete were a few stock machines and the 
rebuilt, cigar-shaped, Stanley steam racer that last 
year covered a mile in 28 1-5 seconds—at the rate of 
127.6 miles an hour. A special light-weight racer fitted 
with an air-cooled, 8-cylinder, YV motor, and a Curtiss 
motor bicycle with the same type of engine, did not 
succeed in breaking any records. 

First of the races to be held on Tuesday, January 
22—the first day—was a 5-mile race from a standing 
start. This was won in 4 minutes and 25 seconds, 
or at a rate of speed of 67.9 miles an hour, by B. 
B. Blakely, a young Harvard student, driving a 7 
horse-power American Mercedes. A _ 20-horse-power 
English Rolls-Royce was second, and a 30-horse-power 
Stanley steamer third. The 5-mile open champion- 
ship with flying start was won by F. H. Marriott, 
driving the special Stanley racer, in 4 minutes and 
44% seconds—a speed of 80 miles an hour. Capt. 
C. E. Hutton, on his 20-horse-power Rolls-Royce, was 
second in 4:52 4-5, while a 
again took third place. A one-mile race with flying 
start was won by W. Durbin with a Stanley racer in 
53 2-5 seconds, The 30-horse-power Rolls-Royce weg 
second and a 30-horse-power Stoddard-Dayton third in 





30-horse-power Stanley 


this event. The second best time of the day—3 min- 
utes and 51 4-5 seconds—was made by Marriott with 
the Stanley racer in a 5-mile match race, He beat 


Blakely, on his American Mercedes, 
by but 5 seconds, however. A mile race for stock 
touring cars .was won by Ralph Owen driving the 
same Oldsmobile touring car with which he recently 
completed the strenuous journey from New York city 
to Ormond Beach. His time for the mile was 1:i2. 
Thirty-horse-power Winton and Wayne cars were sec 
ond and third respectively. 

The chief event of the second day was a 1()-mile 
race in which the Stanley freak racer blew out a 
cylinder head after the first half mile, breaking the 
rear part of the chassis and damaging the engine 
beyond repair. Three other Stanleys in this race 
broke down and had to be towed to the garage. The 
race was won by the 70-horse-power American Mer- 
cedes by less than 10 seconds from F. E. Stanley 
who drove one of his own 30-horse-power cars, not- 
withstanding that the steam machine broke its pump 
rocker arm just before it finished. A 50-horse-power 
Welch touring car was third. The time of the win- 
ner was 7:42 1-5, which means a speed of 77.8 miles 
an hour, A 20-mile race with one turn for American 
touring cars was won by the 50-horse-power Welch 
in 22:32 4-5, or at a speed of 61% miles an hour. 
This is a new record for stock touring cars of but 
50 horse-power, An international touring car 
(distance, 20 miles) was won by Hutton on his Rolls- 
Royce in 23:5 2-5. Curtiss, on his 2-cylinder motor 
bicycle, made a mile in 46 2-5 seccnds, and went 
ahead of W. Ray, who drove a 2-cylinder Simplex, by 
On Friday, however, Ray made a new 


70-horse-power 


race 


record of 44 2-5 seconds for the mile, which corre 
sponds to a speed of 81 miles an hour. 
On the third day of the races, Thursday, the Ti 


horse-power American Mercedes, driven by Blakely, 
won the 100-mile race, including seven turns, in ¢ 
hour, 26 minutes, and 10 seconds, at an average speed 
of nearly 69% miles an hour. The Rolls-Royce car 
was second in 2:02:35, and the New York-Florida 
Oldsmobile third in 2:57:40. The 10-mile open han- 
dicap was also won by Blakely in 13:59. The Stanley 
racer did a mfle in 314-5 seconds, and F. B. Staniey 
drove his 30-horse-power machine a mile in 45 2-5 
seconds, thus making.a new record for steam touring 
cars. On Friday, January 25, the last day of the 
races, a special 6-mile match between two 30-horse 
power runabouts was won in 7:35 3-5, and the English 
Rolls-Royee stripped touring car defeated a 30 H. P 
Franklin touring car in like condition by ruaning 
12 miles in 13:12°25. With the repaired Stanley 
racer, Marriott.came within two-fifths of a second of 
equaling his record of last year. In a second attempt 
later in the day his machine struck a bump while 
running very fast. This threw it high in the air, and 
caused it-to overturn and roll over and over when it 
again struck the ground. Marriott was thrown free 
of the remains of the-racer. He was severely, though 
not fatally, injured. This accident will no doubt mut 
an end to attempts at attafning tremendous speed with 
freak machines. One of the other Stanley racers made 
a mile in 35 seconds, or at a rate of 102.8 miles an hour 





THE SEA-RAFTS OF THE NORTHWEST. cally a cradle, which is moored in the water adjacent 

BY DAY ALLEN WILLEY to the boom where the raft timber is confined. 
addition to the square timbers, planking, and means of a boom derrick of suitable dimensions and 
oards eut for buildings, bridges, and other purposes power, the poles and piling are lifted from the boom 
in Washington and Oregon annually, a very large singly and placed in the proper position in the cradle 
quantity of material for piling and telephone and tele They are so adjusted as to overlap each other, the plan 
ecured from the forests in the Puget followed being somewhat similar to that in laying a 
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ed taut by a hand or steam windlass. To prevent the 
chains from slipping, iron staples are driven through 
the links into the outside poies. In addition to the 
chains, however, “side lines,” as they are called, con. 
sisting of wire rope are stretched around the raft be- 
tween the chain sections, so that when the wrapping 
is completed, the mass of logs is bound together very 
securely. When 
the wrapping jg 








th North we sea rafts As the accompanying 

i!iustrations show, these rafts are of truly en 

ormous dimensions, and in shape closely re 

emble a cigar, tapering to a point at both ends 

thence gradually enlarging to the greatest diam- 

eter at the center While the sea rafts are of 

varying ‘ the smallest usually contain at 
iT 4 

oO mber 4 

j from 80 to 

I feet ia length 

ine from 8 

inche to nearly 


2 feet in diameter 
at the butt. Con 
sequently SO thé 
of the rafts made 


in this peculiar 


fashion are near 


long as the 
! { transat 
i iT ! ‘ ners 
measuring no 
less than 650 feet 


from end to end 
So ompactiy are 
the poles ar 
ranged however 
that the greatest 
diameter is not 
over 60 feet but 
as the photo 
graphs show, the 
enormous weight 
of the wood 


forces a raft 

























finished, the raft 
is ready for 
launching. The 
cradle in which 
it has been form. 
ed consists of 
two sections held 
together at the 
bottom by bolts, 
To each bolt jg 
attached a rope; 
and when the 
raft is ready to 
be floated, it js 
necessary only to 
pull on these 
ropes. The bolts 
then slip back in 
their sockets, 
and the two gee- 
tions of the 
cradle fall apart, 
ready to be tow- 
ed away by tug- 











Part of a Completed Raft, Showing the Method of Binding It Together with Chains and 
Wire Cables. 





boats. In _ build 
ing the raft, how. 
ever, two 2inch 
chains are stretched lengthwise from end to end 
through the center. One of these is bolted toa 
sort of bulkhead at one end, consisting of a band 
of iron, which is fitted around the projecting 
ends of the outer pieces. The other chain, called 
the “towing chain,” is connected at the forward 
end with the towing hawser, and secured inside 
the raft by lateral chains which extend also from 
side to side, being fastened to those which en 
circle the raft. In this way the towing strain 
is well distributed, and is not borne merely by 
the bow end. To move this unwieldy bulk, two 
powerful steamers are usually employed at sea, 
one for pulling directly ahead, and the other t 
aid in keeping the raft in the right course, & 
pecially in rough weather. But a comparatively 
small portion of the surface is exposed to the 








down in the water 


uniil the highest 


portion is rarely 


over ten feet above the 


ral 


which it is exposed in the trip down the coast from ice the raft looks as if it were made up 
thrown in without any order, every pole is carefully 
Sometimes the work of filling the 
cradle occupies several months. After completion the 


the Columbia River or Puget Sound to San Francisco 
ind the southern California coast, no little engineer 
ing skill is required Ax 


resistance to the force of 


thi ha been adopted 


this form, a huge skeleton or shipway, as it would 


nautically termed, is 





so that it will withstand the force of the seas to 


In order to pile the timber 


Coiling the Towing Cable on Top of the Sea-Raft. 
surface. To fasten such a 


the center of the one adjacent to it. 


placed in position 
the cigar shape offers less 
the waves than any other, 


constructed. This is practi 





intervals ranging from 12 to 20 feet 
chains are composed of 1%-inch links, 
are toggled together after the chains have beea stretch- 


brick wall, the end of each stick being placed opposite 
While to a nov 
of timber 


raft is wrapped with iron chains lashed around it at 
apart. 
the- ends 





seas. Otherwise it would be impossible to tran 

port the timber in this form. On the other hand 

the depth in the water allows only a very slow 
rate of speed to be maintained. The average time rf 
quired between the Columbia River and San Franciseo, 
for example, is from ten to fifteen days according to 
the weather, although the distance is only about Tl 
miles. 

The Columbia River rafts are put together at @ 
town called Stella, which is located in the lumber coun- 
try about forty miles from the mouth of the river. 
These rafts are the largest which have yet been trans 
ported down the coast. One which was sent'to Sa 
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Building a Big Sea-Raft on the Lower River. 
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Francisco contained no less than 800,000 linear feet of 
jumber, to be used for wharf piling. If the piles 
which it contained were stretched in a row, they 
would actually extend a distance of nearly fifteen miles. 
The majority of these rafts have been safely taken to 
their destinations, although one or two have gone to 
pieces Where 

such accidents 
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BREATHING MASKS AND HELMETS. 
BY W. G. FITZGERALD. 

One of the most interesting and curious of all in- 
dustries is the manufacture of smoke helmets, smoke 
jackets, artificial respirators, and self-contained breath- 
ing apparatus generally, such as are used in mines of 


133 


all kinds, collieries, gas and chemical works, fire bri 
gades, sewerage works, ships’ coal bunkers. the am 
monia chambers of refrigerating factories, steel works 
breweries, well-sinking plants, and other industrial 
concerns. 
The curious gear is intended to supply the user 
: with facti 
tious but per 





have occurred, 
the mass of 
timber has 
covered the 
ocean ror 

distance of 
many miles, 
and has form- 
ed a very dan- 
gerous menace 
to navigation. 
For this rea 
son an _ effort 
has been made 
by other trans 
portation com- 
panies to have 
a law passed 
in the States 
of Washing 
ton and Ore- 
gon, prevent- 
ing the build- 
ing of the sea 
rafts, on the 
ground that 
they are a 
menace to 
navigation 
Thus far the 
agitators of 
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Helmet and Jacket Combined; the Tube is Supported by the Belt 
to Avoid Dragging Upon the Helmet. 
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The “Complete Mask” Type of Breathing Apparatus ‘yY gases, and 
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Breathing Device for Use 
in Coal Mines. 


Passing an Unconscious Miner Through a Heading Out 


Into the Open Air. 


Reviving a Victim Overcome by Poisonous Gas by Means of Supplementary Oxygen Supply. 














Disaster in a Coal Mine. 
BREATHING MASKS AND HELMETS. 


Type of Helmets Used in German 
Fire Departments. 
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Penetrating to the Scene of a Taking a Victim of a Mine Accident to the Surface, Strapped 


Upon a Stretcher. 
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If two workers are to be supplied with air 


means of a double-acting hand 


powerful air supply, however, can be 


ource of supply A special respirator 


intended originally 


The wearer draws his supply of 
flexible tube fitted to an 


poisonous nature 
through a short 
s through an outlet tube fitted on the other 
man’s shoulders, 


a small clip, and are led 


cases the second tube can be dispensed with; the out- 


valve line being quite sufficient to carry away the 
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terrible fires, some of which have raged for twelve 
months without going out. 


Last December a fierce rush of flame shot through 
one of the galleries, entirely imprisoning about sixty 
workers. The blaze was of short duration, but the 
galleries were filled with acrid smoke, seemingly ag 
poisonous as the fumes of picric acid. It was eyi- 
dent that the imprisoned men could not live long in 
such deadly vapors. One hero after another endeay- 
ored to get through by holding wet cloths over his 
face, but after a hundred yards or so he would fall 
unconscious, and all but lose his life. 

Finally half -a dozen artificial respiration apparatus 
were brought "from the town, and like a flash men 
had donned them, and were racing in security through 
the dense poisonous smoke wreaths. They soon came 
upon the bodies of their comrades, some of them 
propped against the side of the workings, and others 
tossed this way and that on the mud floors as though 
in sleep. All but three or. four of the men were got 
out alive, and a shert but energetic treatment soon 
restored them to consciousness. 

As to the work of the fire brigades of the world 
with these smoke helmets, smoke jackets, and respira- 
tors, this is too well known to be more than mentioned 
here. A passing word must be said, however, about 
the duties of men who work in the ammonia chambers 
in refrigerating factories; without this strange-look- 
ing gear such labor would be absolutely impossible 
Then there are many trades and industries, like the 
making of cordite and other high explosives, as wel! 
as the manufacture of grindstones, which imperatively 

call for the 




















use of such 
protection for 
the hands em- 
ployed 

As said be- 
fore, in cases 
where the 
wearer must 
penetrate for 
longer dis. 
tances into a 
1 oO mrespir- 
ble atm os- 
yhere, the 
supply of ox- 
ygen must be 
self-contain ed 
in the appar- 
atus We il 
lustrate here- 
with several 
German de. 
viees of this 
character. The 
oxygen is us- 
ually com- 
pressed an d 
carried in 
light metal 
cylinders, be- 
ing discharged 





as required 





Special Device for Working in Non-Respirable Gases Which, 
However, Do Not Affect the Eyes. 


sary These breathing apparatus are 
varieties, according to the type of 
hey are needed Another consists of 


proof helmet and jacket in one piece 


very light and strong, and is perman 


a jacket of stout yet supple leather 


sisting of India rubber between two 


tanned twill 


an air inlet connection, to which 
attached; the interior being so con 
1ir pumped in is at once, while quite 
over the wearer's face, while the 


air is passed through an outlet valve 


windows of clear mica; and with this type 


ibsolutely no weight on the worker's head 


apparatus can be worked either by 
gives an ample volume of air under 
The rubber air tube is of the non 

’ fifty feet In length, with extra 


required. It is fitted with a coupling at 


mecting the helmet and air apparatus 
leather w t belt, fitted with a device 
ilr tube securely in position and pre 
raggine on the helmet 
tter there 1 special telephone 
ith the ittendant Next we have 
the complete mask type of breath 
lhe , i f strong vulcanized 
o constructed as ft be haped to fit n 
It ha ul t valve t 
the ’ ) ot ’ } ) 





A Mask Without Helmet, of Vulcanized Rubber. This Device 
Can Be Adjusted with Great Rapidity. 


BREATHING MASKS AND HELMETS. 


stopping of the flooding of the Severn tunnel by 
famous diver Alexander Lambert 
“Alphonso XII.,” off Grand Canary 


During some repairs in the Severn tunnel a year or 
two ago, a certain door in the drainage quarter had 


pumps to overcome the tremendous volume of water 

phere becomes in a coal mine after an explosion; and 
less than thirty years ago, before apparatus for arti: 
t-was impossible for 
poisonous gases 
put masks and helmets in position, jump into the cage 
and go down into the reeking‘depths, where no living 


creature could venture in the ordinary way 


where hundreds of men are employed; 


through a suit- 
able valve to 
the mout h- 
piece. The ap- 
paratus some- 
times also includes an extra.supply of oxygen for use 
in reviving persons overcome through the inhalation 
of noxious gases. The illustrations indicate the ter- 
rible difficulties with which the rescuers must often 
contend in coal or other mines, after an accident of 
the kind to which such mines are liable. One of the 
engravings shows the type of helmet, not with a self- 
contained oxygen supply, which has been adopted in 
many German fire departments. 
em + 
Charles D, Walcott, the New Secretary of the 
Smithsonian Institution, 

On January 23 the Regents of the Smithsonian Insti- 
tution unanimously elected Charles D. Walcott to fiil 
the place of the late Samuel P. Langley as Secretary 
of the Smithsonian Institution 

Mr. Walcott was born at New York Mills, N. Y., on 
March 31, 1850, and became an assistant in the New 
York State surveys in 1875. He was appointed assist- 
ant geologist in the Geological Survey in 1879, -and 
took up a study of the Cambrian rocks, ‘the . oldest 
known on the globe. His paper presented before the 
Geological Congress in London in 1888 was epoch- 
making concerning studies of these formations. 

In 1894 Mr.’ Walcott became director of the U. S 
Geological Survey, succeeding Major J. W. Powell. 

To Mr. Walcott is due much of.the suceess of the 
reclamation service, and under his direction this serv- 
ice has grown and increased until it now employs 
more than five: hundred civil engineers and assistant 
in constructing works in all parts of the arid West, 
under an expenditure of upward of $1,000,000 a month 
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CONCERNING EARS. 
BY R, LYDEKKER, 

Like many other terms in general use, the word 
“ear” has a double signification. In its wider, and 
perhaps proper, sense it denotes the entire organ of 
hearing, both external and internal. On the other 
hand, in more restricted signification it is confined 
entirely to the outer or external ear; and it is in this 
sense that it is most generally employed at the present 
day, as witness the fact that both seals and whales 
are commonly spoken of as being earless animals, 
although their internal organs of hearing are very 
strongly developed In our translation of the Bible we 
have exaniples of both usages. Thus the somewhat 
curious phrase “the deaf adder which stoppeth her 
ears” refers, of course, to the internal organ of hear- 
ing, seeing that serpents have no external auricular 
appendage. On the other hand, in the reference to the 
eutting off the ear of one of the high priest’s serv- 
ants in the Garden of Gethsemane the term is em- 
ployed in its more restricted sense, as denoting the 
external ear only Similarly, when we speak of an 
animal having large or small or long or short ears, we 
refer solely to the external position of the auditory 
apparatus. And from the latter example it will be 
perfectly obvious that in its popular acceptation the 
word is now very generally, although by no means in- 
variably (as when we speak of the “drum of the ear’’), 
employed in this narrower sense 

Naturalists have felt the difficulty arising from this 
diversity of usage, and are accordingly in many cases 
accustomed to refer to the external ear as the “pinna” 
or “conch,” while that portion of the ear lying within 
the skull is referred to as the internal ear. There is, 
however, no uniformity of usage even among writers 
of this class; and in the ordinary descriptions of mam- 
mals the term “ear” relates only to the external por- 
tion of the apparatus, as when we speak of the long- 
eared bat or the long-eared fox. 

As already mentioned, it is in this more restricted 
signification that the word is employed in the present 
article. And here it may be remarked that mammals 
(or quadrupeds, as they are commonly called) are the 
only animals that possess ears, in this sense of the 
term: the so-called ears of the long-eared and short 
eared owls being merely tufts of feathers, in no wise 
representing the mammalian ear. Curiously enough, 
this peculiarity is not given as one of the distinctive 
characteristics of mammals in at least many textbooks. 

Not that all mammals have ears (in the present 
sense of the term) To a certain number of species, 
owing to peculiar modes. of existence, such appendages 
would obviously be not only inconvenient, but abso- 
lutely useless, and they have accordingly been more or 
less completely discarded. The sea bears and sea lions 
(Fig. 1), which spend much of their time out of the 
water, are of special interest in this respect, as demon- 
strating that all earless mammals must be descended 
from ancestors with well-developed external ears. In 
the case of these sea bears and sea lions (hence collec- 
tively known as the “eared seals”) the ears exist as 
tiny rudiments, which can be of no possible use to 
their owners, even when on land. Their presence sug- 
gests, however, that these animals have taken to an 
aquatic mode of existence at a later period than the 
true or typical seals, in which all traces of the ear 
have disappeared, as they also have in their cousins, 
the walruses. Whales, porpoises, dolphins, and their 
like afford other examples of aquatic mammals in 
which the ears have been completely lost; while the 
aperture of the internal ear is reduced to little more 
than the size of a pinhole. Not that we are to assume 
that whales and dolphins cannot hear; on the con- 
trary, owing to the great sizes and peculiar shell-like 
form of the bones of their internal ears, it is perfectly 
clear that their powers of hearing must be very 
strongly developed, although it is by no means im- 
probable that the vibrations of sound may be received 
and conducted from the water by the general surface 
of the body to the special organ of hearing. 

Sea-cows, or dugongs, and manatees may be cited as 
cther examples of aquatic mammals which have lost 
heir ears; and since-these creatures have no sort of 
relationship to whales and dolphins (beyond the fact 
that both are members of the mammalian class), it is 
quite clear thai the loss has taken place independently 
in the two groups. The Australian duck-billed pla- 
'ypus is an exclusively fresh-water mammal in which 
the ears have completely disappeared; and other in- 
Stanees of the same nature are displayed by certain 
shrew mice inhabiting the streams of Tibet, as well 
as by some curious water mice from those of the 


Andes. In all these instances the loss of the ears has, 


of course, taken place quite independently, 

Animals like the otter and the sea otter, which spend 
48 tauch of their time out of the water as in it, pre- 
Sent, as might have been expected, an intermediate 


c tae . 7 

ondition in the matter of ears, these being smaller 

and more round 

restrial relative 
The loss of th 


ed than in many. of their purely ter 


ears is, however, by no means con- 


fi P : 
ned to aquatic mammals, as such appendages would 
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be just as much in the way, and every bit as useless, 
in the case of burrowing animals. Accordingly, we 
find that the ears have vanished in the moles of the 
northern hemisphere, in the golden moles of southern 

















Fig. 1.—HEAD OF SEA-LION, SHOWING THE 
RUDIMENTARY EAR. 











Fig. 2.—_THE LARGE EARS OF THE REED BUCK, 
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Fig. 3.—HEAD OF WILD SHEEP, SHOWING THE SMALL 
SIZE OF THE EAR. 





HAS A CURIOUS 


Fig. 4.—THE WHITE RHINOCEROS 
TUBULAR EAR. 


and eastern Africa, in the marsupial mole of Australia, 
in the great strand mole of Cape Colony, and in the 
tiny and repulsive-looking naked sand rats of Somali- 
land All these creatures, it should be observed, pass 


practically the whole of their lives underground; and 
° 
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the absence of close relationship between any of them 
(some being very widely sundered indeed) affords con- 
clusive evidence that in each instance the loss of the 
ears has been an independent adaptation to the needs 
of a special mode of existence. 

On the other hand, in burrowing animals which pass 
only a portion of their time underground we find very 
variable conditions of ear development. For instance 
in the curious scaly anteaters, or pangolins, of Asia 
and Africa—creatures which look more like -reptiles 
than mammals—the ears are very small, indeed, and 
must be almost useless. Accordingly, it is natural to 
suppose that these anteaters spend a large portion of 
their time in their burrows, as indeed .appears to be 
the case. Again, in many of the South American 
armadillos, which may be found at all hours of the 
day above ground, although most, if not all, of them 
are burrowers, the ears are, on the contrary, very 


strongly developed, being in one instance so large as. 


to have earned for their owner the name of mufita, 
or little mule. The ears are still larger in that most 
remarkable animal, the African ant dear, or aard-vark, 
which spends the whole of the daylight hours deep 
down in its burrows, but wanders abroad at night in 
search of the white ants on which it feeds. During 
its nocturnal wanderings large ears are probably essen- 
tial to its safety; and when in its burrow these ap 
pendages must doubtless be in some manner folded 
back so as to be out of harm’s way. 

‘Within the limits of particular groups, large ears 
may be taken, as a rule, to indicate either great powers 
of hearing or the necessity of catching every wave «at 
sound. Thus, forest-dwelling animals generally have 
much larger, and especially broader, ears than their 
relatives inhabiting open country. An excellent in 
stance of this is afforded by the okapi of the Semliki 
forest, as contrasted with the giraffe of the more open 
districts of Africa—the ears in the one case being 
excessively broad and leaf-like, while in the other they 
are comparatively narrow and pointed. Similarly, 
Grevy's zebra, which inhabits scrub jungles in Somaii- 
land and northeast Africa generally, has much larger 
and wider ears than the ordinary zebras of the open 
veldt. 

In the larger hoofed mammals, coming under the 
designation of “big game,” there is great variety in 
the size of the ears, which is not always eusy of expla- 
nation, although it is probably connected in a great 
degree with the nature of the ground they inhabit 
Remarkable contrasts in this respect are afforded by 
the reed bucks of Africa (Fig. 2) and the wild sheep 
of Central Africa (Fig. 3), the ears being as propor 
tionately large in the one instance as they are sma!) 
in the other. As implied by their name, reed bucks 
frequent the dense reed brakes fringing many of the 
African rivers, and have, therefore, to depend in great 
part for safety on the acuteness of their hearing. Wild 
sheep, on the other hand, dwell on the open mountain 
plateaus, and rely chiefly on their senses of sight and 
smeli for warning of the presence of enemies. It has, 
indeed, been suggested that the great spiral horns of 
the wild sheep of Central Africa act the part of mega- 
phones in conducting sound to the small ears; but this 
theory not only requires proof, but is probably alto 
gether unnecessary. Rhinoceroses (Fig. 4) are re 
markable for their tubeshaped ears; this is, how 
ever, only an ultra development of what occurs in the 
case of the horse. Among the smaller mammals, men- 
tion may be made of the desert-dwelling Yarkand jer 
boa and the African long-eared fox and fennec (which 
are also inhabitants of open country) as species fur- 
nished with enormous ears. In these animals, as in 
other long-eared species, the size of the ear is corre 
lated with a great development of that portion of ithe 
internal organ of hearing technically known as the 
bulla (= bubble), which appears on the under surface 
of the skull as a bubbie-like shell of bone. It might be 
thought that the long ears of the species just men 
tioned controvert what has been mentioned with re- 
gard to such a feature being characteristic of forest- 
dwelling animals. That rule applies, however, only to 
large mammals, which are able to see considerable dis- 
tances; small creatures being deprived of this advan- 
tage and, therefore, requiring the aid of hearing ts 
protect them in their exposed haunts. 

The creatures that have proportionately the largest 
ears of all are certain kinds of bats, such as the Kuro 
pean long-eared bat and the Indian false vampire, the 
ears in these cases being furnished with an additional! 
internal organ known as the earlet. The value of long 
ears to nocturnal flying animals like bats is, of course, 
self-evident It is, however, noteworthy that many 
kinds of bats, such as the horseshoe bat, are furnished 
with peculiar leaf-like organs on the muzzle, which 
probably enable them to find their way in the dark- 
ness without, or with little aid from, the sense of hear- 
ing; and among such species we accordingly find that 
the size of the ears is moderate. Certain bats are alto- 
gether peculiar in that the two ears are united for a 
greater or smaller length at their bases on the crown 
of the head 

In the great majority of the larger animals the ears 
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onfort ne or less to the ordinary conical and 
pointed type 4 modification of this type also obtains 
in the lemurs of Africa and Asia; some of which 


the African galagos—share with certain bats the power 
of folding up their ears when at rest On the other 
band, when we reach the higher monkeys and ape 
we find the ears assuming that flattened and depress« 
form characteristic of the human species, this type 
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WINDOW-BLIND GUARD. 





being probably the one best adapted to an arboreal 

tence iny rate in the case of comparatively 
argze animal 

ptation toa life spent in the forest, where upright 


ars on the top of the huge head (which is used in 
mhing a way through the thickets) would be incon 
venient and liable to injury, must probably be regarded 
as the reason why elephants have acquired ears of a 
flap-like and depressed type. No diminution in the 
wer of hearing is, however, thereby induced, for 
when an elephant scents danger it immediately cocks 


e sail-like ears, and thus catches every available 





sound vibration 


if proof were needed that the size and upright posi 


tion of ears is correlated with the necessity of catch 
ing all possible waves of sound, we have it in the fact 
that among domesticated animals there is a tendency 
for these appendages to drop, or “lop,” as in the case 
of spaniels and rabbits. That the ears of spaniels 
and “lep-rabbits" tend to grow to a great size, has 


nothing to do with the argument, the excessive devel 


opment in these cases being due, as in the tails of 
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very large trade of this character, the show is now 
recognized as one of the features in developing the in- 
dustry Seeing that the public is having its atten- 
‘ion directed more and more toward scientific and me- 
chanical progress, such as airships, automobiles, and 
the like, it is only natural that mechanical toys should 
figure somewhat prominently at the present exhibition. 
We illustrate some of the designs which attracted the 
greatest attention. One is a very ingenious device in 
the shape of a collapsible automobile, which is so built 
that it will run for a certain distance at a high speed 
and then suddenly collapse, throwing the chauffeur out 
and giving an excellent imitation of a real motor acci- 
dent Another is a mode! of a large-sized fouring car, 
and the third a model of the Charron-Girardot-Voigt 
war automobile 
_ — + Ow end 
WINDOW-BLIND GUARD. 

The fact that the ordinary hinges used on window 
blinds and shutters are inadequate for the office they 
serve, is often demonstrated in a high wind by the 
unhinging of a blind In the usual construction it is 
the weight of the blind which keeps the hinges in 
place, and no provision is made for retaining the 
blind when the latter is accidentally lifted. To remedy 
his deficiency, a simple device has been invented, 
which may be attached to any blind hinge of standard 
make to guard against dislodgment. This window-blind 
guard is illustrated in detail in the accompanying en- 
graving, which also shows the device in position on a 
shutter hinge. The hinge comprises the usual hanger, 
whose spiked end is driven into the window casement 
or the wall of the building. The hanger carries a 
pintle adapted to enter the eye or sleeve of the leaf 
hinge, which is attached to the blind. Between the 
sleeve and blind the guard is applied. The guard is 
made of stout wire bent to form a hook at the upper 
end, which hooks over the upper edge of the leaf. 
The lower end of the wire is formed with a finger, 
which projects approximately at right angles to the 
body of the guard. This finger is adapted to engage 
the under side of the hanger, thus preventing the leaf 
from being lifted off the pintle The illustration 
shows the blind in closed position, and it will be evi- 
dent that the blind may be opened without interference 
from the guard, whose finger will merely rotate with 
the leaf hinge while the blind is being swung open 
A patent on this improved window-blind guard has 
just been granted to Mr. Louis D. Richardson, 789 
Cranston Street, Providence, R. I 
— *+@-e 

\ novelty which has been brought out during the 
present season consists of a skate which folds so com- 


pletely that a pair may be carried in a man’s pocket or 
a lady’s muff. On the foot the folding skate has much 
the same appearance as the ordinary one, but upon 
being removed the portions by which it is attached to 
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CHUCK FOR ROCK DRILLS. 

The accompanying engraving illustrates a chuck 
of novel form adapted for holding rock drills with sug. 
cient yield to prevent their breaking under pounding 
or jarring strains of the driving mechanism. The 
chuck is of such form that the drill may be quickly 
placed and securely held between two opposed 
springs. 

One of our views shows a section of the chuck. [t 
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CHUCK FOR ROCK DRILLS, 


will be observed that the chuck comprises a tubular 
member formed with a circular enlargement. In the 
circular enlargement a transversely extending cham- 
ber is provided. Fitted into this chamber is a stud 
A, threaded at its upper end to receive a nut B. Be 
tween this nut and shoulder in the chamber is a split 
spring washer. In an opening in the stud A is a 
sleeve D, formed with a central rib, which is adapted 
to engage a groove E in the drill shank. The lower 
end © of the stud is threaded to receive a nut, and 
between this nut and a washer which bears against a 
shoulder in the chamber, is a coil spring. Collars are 
provided at opposite ends of the stud to prevent en- 
tire removal of the nuts. The latter are loosened when 
it is desired to insert a drill in the bore of the 
chuck. 

The chuck and drill are provided with notches, which 
are adapted to be brought into alinement when the 
drill fis inserted, so as to bring the groove E in proper 
position. The bore is slightly tapered to a larger di- 
ameter at its outer end. The nuts on the stud are now 
screwed down against their respective springs, and as 
one of the springs is stronger than 
the other, the shank of the drill 











will be pressed by the rib of sleeve 
D to the position illustrated, with 
the inner end bearing against the 
upper side of the bore at F, and 
the outer end bearing against the 
lower side of the bore at @. 
When the drill is in use it will 
yield against the action of the 
springs, and thereby serve as @ 
cushion to take up any lateral 
strains which are imposed upon 
it. A patent or this improved 











A Toy War Automobile. 


domesticated sheep, to a kind of 





A Model of a Comfortable Touring Car. 








degenerate or retrograde action 
In this it has been possible to 


refer to a few only of the most 


salient points connected with the 
ears of mammals The observ 
ant eader, when his attention 
has once bee! irected to it 

! however, not fail to find 
ine subject an attractive one 


wherein .he may find a field of 























NEW TOY AUTOMOBILES 


BY OUS PARIS CORRESPONDENT 


There has been held at Paris 


in ; last six years, an an 
nue exhibition which i 
organized by M. Lepine, the Prefect of Police, and is 
imtended to bring out the most interesting novelties of 
the yeur Inventors nd especially the small manu 
turers of toys, are encouraged by the models ex 
hibited and the prizes whict re awarded, and by the 
fo hat leading toy dealers visit the show and 
take up anything that seems novel. As Paris has a 


The Collapsible Automobile Wrecked. 


NEW TOY AUTOMOBILES, 


ihe shoe are foldable so that they occupy a position 
parallel to the blade. Thus they form a flat shape less 
than a half-inch in thickness. A wallet is furnished 
with each pair, one skate being fitted into each of the 
pockets. It makes a parcel less than an inch in thick- 
ness and of a length slightly greater than that of the 
skate. 


The Machine Before the Wreck. ; 


drill chuck has recently been granted to Peter McKay, 
of Day Dawn, Murchisor., Western Australia. 
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Cork forests exist in several parts of Morocco, and 
when order is established, and the cost of transport 
lessened by the construction of roads and bridges, these 
forests may well be turned to profit. 
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RECENTLY PATENTED INVENTIONS. | sired, two.operators, one seated on the stern- 
Of Interest to Farmers. sheets and one on the after-thwart, may, 
GRAIN TRANSFERRING DEVICE.—B, B. | “*f0Ush means of a transverse handle and its 
STAUFFER, Wichita, Kan The improvement connections, rock the walking-beam, imparting 
— pe : : }a rotary movement to a crank-shaft and to a 
relates to self-feeders for threshing-machines. 

‘ | propelling-shaft, coupled thereto. In this man- 

The object is to provide a transferring device | or dics ‘ateantten tnenteat aie ieee 

or power-pitcher for carrying grain in the) eed y of y : 
from a stack or the like to the self-| SAWING-MACHINE.—B, BE. Harretp, Eldon, 
feeder of the threshing-machine in such man-|!owa. In this instance the invention is an 
that the grain passes in even uniform | !mprovement in machines in which the saw is 
to the self-feeder to insure a continuous | reciprocated horizontally by cranks and means 
and proper feeding of the grain without the | @re provided for raising and lowering the saws 
aid of manual labor. | to allow the insertion of a log or stick be- 
|neath them and to place them in working posi- 


straw 


ner 
layer 


CUSHION FOR BALL - AND - SOCKET stiah. dieaeitile 
JOINTS.—C. B. Pinckney, Brunswick, Ga. In : rie 
this patent the invention is an improvement MACHINE FOR MAKING FENCE-POSTS.—- 
in cushions for ball-and-socket joints, and is R. L. Dennison, Kansas City, Mo. In the 


present patent the invention is an improvement 
in machines for making concrete articles, and 
is especially designed for the manufacture of 
fence-posts from shale and other plastic ma- 
terial. The interiors of the mold-boxes are 
conformed to the post produced, and taper from 
end to end. 


especially designed for use In mowing-machines 
and harvesters, having for an object the avoid- 
of the extreme wear ordinarily exper- 
fenced in the use of ball-and-socket joints. 


ance 


Of General Interest. 


OIL-SHELL.—C. A. Grover, Bellport, N. Y. 

The shell is adapted to contain oil and to be 
fired from a poet or mortar over a body of Prime Movers and Their Accessories. 
water to distribute oil thereupon at a point ROTARY ENGINE.—F. Newson, Driscoll, 
distant from the shore and is so ¢onstructed| N- Dak. The construction of this rotary en- 
that during the major portion of its flight the gine comprises two cylinders communicating 
outlet for the oil will be closed but automati- with each other, in which two rotators are 
cally opened at or about the time the shell mounted. These rotators are formed with 
strikes the water, thereby permitting the oil teeth which intermesh so that the rotators 
to spread upon the rough element and quiet it. rotate in opposite directions. Each rotator is 
POLE-SPLICING DEVICE.—F. N. Dranm,| ‘°rmed with projecting piston heads at di- 
Corsicana, Texas. The device is for use in ametrically opposed points on its face, also 
splicing telegraph or other poles to timbers, midway cone ae heads with grooves 
concrete, or the like. Clamping means are pro- adapted to receive the piston heads of its 
. : fellow rotator. Steam may be admitted either 
vides by which re — A ae vy - ae above or below the point of engagement of the 
pegs My ca seas Ghee ge Pr 7 hie rotators, thus governing their direction of ro 


tation. Spring-pressed packing plates are pro- 


s obviating the expense of a Dew 
hus covinting I vided between the ends of the cylinder and the 


ground, 





complete pole. Means are provided by which retataes. 

new poles too short but otherwise good may ‘ee ees . 

be spliced to useful lengths. CURRENT} W. Laurent, Spo- 
kane, Wash. The invention refers to improve- 


H. J. Marckworpr, 
The invention pertains 
shown and described 


CALCULATOR.—K. 
Guatemala, Guatemala. 
calculators, as 


ments In motors operated by the water of flow- 
ing streams, the motor being especially adapted 


such for elevating water for irrigating purposes, the 


to 


- & cqpenaie for Latters Fatent of the object being to provide a current-motor that 

United States formerly fied by Mr. Marck-| yi) be self-reguiated to the rise and fall of 

wordt. The object of the present invention is the water and that may be operated by a com- 

to provide a calculator designed for quickly paratively light current. 

and accurately carrying out a large number 

of arithmetical calculations, such as calculat- 

ing wages, volumes, multiplication, degrees of Railways and Their Accessories, 

alcohol, lumber measurements, degrees of RAIL-JOINT.—ANNA E. Boman, Fargo, 

sugar pulverization, and the like. N. D. In the present patent the invention has 
FOLDING SHAVING-BRUSH.—H. M. Rynn- | reference to railways; and its object is to pro- 

HART, New York, N. Y The purpose of the vide a rail-joint arranged to allow ready ex- 

invention is to provide a construction of shavy- pansion and contraction of the adjacent rails 


and to prevent the undesirable clicking when 
the car-wheels pass over the joint. The joint 
is practically sufficiently flexible to accommo- 
date the usual movement of the rails. 
AUTOMATIC AIR-BRAKE FOR CARS. 
W. J. Danke, Pittsburg, Kan. The inventor 
improves upon that form of air-brake in which 


the handle remains 
the brush at all times 
the handle may be closed around the body of 
the brush when the brush not in use to 
shorten the brush and protect the bristles. 

HORSESHOE.—J. F. Ropinson, Rockaway, 
N. J. One purpose here is to provide a con- 


while 
body of 


ing-bruskh wherein 
attached to the 


is 


struction of horseshoe of rubber having athe piston-rod which actuates the brake-lever 
metal skeleton core of horseshoe-shape, the carries a piston, which plays between two air- 
ends of the core being connected by a bar| chambers one on one side containing com- 
member, so as to strengthen the shoe at its; pressed air, which in expanding applies the 
heel-section, the core being made of malleable | brake, and the one on the other side of the 
or soft iron, so that after the rubber is cast | piston being connected through a valve with 
upon the fron the shoe may be contracted or the train-pipe, so th t when the pressure with- 
expanded to neatly fit the shape of the foot in the latter is reduced by the engineer, the 


pressure within the communicating air-chamber 
will be reduced and will allow the preponderat 


to which it is to be applied. 





INSECT-TRAP.—Q. R. Jones, Yosemite, 
Ky. This invention pertains to improvements !& Pressure in the chamber on the other side 
in devices adapted to attract and destroy in to expand and by advancing the piston apply 
sects —such as mosquitos, moths, and the like — the brakes. 
the object being to provide a device of this 
character which will be simple in construction, Pertaining to Recreation, 
and convenient for use in sleeping-rooms and MERRY-GO-ROUND. G. B. McKinney, 
the like. It can be readily cleaned. Barry, Ul. In this instance the object of the 
——— invention is the provision of a new and im- 
Hardware, proved merry-go-round arranged to allow one 
HINGE.—S. N. Stevens, North Chelmsford, °" ™°Te of the passengers to readily propel the 
and KE, P. FLANDERS, Lowell, Mass. The in- merry-go-round without requiring undue physt- 


vention is particularly applicable to those used cal exertion on the part of the operators. 


for the support of blinds or shutters. Is ARTIFICIAL BAM’.—L. P. Grpson, Little 
principal object is to provide a hinge embody-| Rock, Ark. In the present invention the Im- 
ing means for securing the blind at various! provement has reference to fishing; and its 
angles. The improvement renders it difficult to| object is to provide a new and improved arti 
raise or open the blind from outside. ficial bait arranged to readily spin or revolve 


around the hook whenever the device is drawn 
through the water as in ordinary fly-casting. 


Heating and Lighting. 


AIR-HEATER.—E. T. Stavemrer, Kansas 
City, Mo. The invention is an improvement Pertaining to Vehicles, 
in air-heaters in which cold or relatively cool) ppacTriIoN DEVICE FOR VEHICLE. 
= is — bey five oe ae a drum or > WHEELS.—H. 8S. Weaver, Butler, Pa, 
orm oO casing heated yy a gas or other | w 7 vehicle-whee rene ly 
burner, the air escaping in a heated condition cart, «lon eae lage os et Sone ’ 
te thle“ P hich ‘the 1 ab located this invention has reference more especially 
fo the room In which the heater 1s located! +, wheels for automobiles and the like, in 
or into a pipe leading therefrom to another volving the use of cushioning or pneumatic 
room. Greater efficiency in the utilization of tires; and one of the principal objects of the 
meat pe economy of construction of the heater | j, antion is to provide means for preventing 
are obtained. | slipping of the wheel when the vehicle or ma 
—- P = — | chine is being propelled over soft or muddy 
Machines and Mechanical Devices, | ground, 
GAS-GENERATING RETORT. — T. L 
STEWART, Oakland, Cal The device is espe- Designs 
clally adapted for use in connection with gas- : — m 
engines, heating, lighting, or other uses for DESIGN FOR Fe aoe ear ii 7° 
which gas may be applied. When used to pro- | D. W. SHorzr, New aes . “sedi, 
duce gas for use in gas-engines, the heat in the signer has produced a ruffie for a hammock, 
Waste gases drawn off through the exhaust jamé om the cotton-corded material are woven 
pipe may be used to convert the gasoline, dis a continuous line of dancing bears in grotesque 
tillate, crude or other hydrocarbon oils into habiliments. A fringe is > Se wena 
gas for such use und for any other purpose | and it gives a graceful finish to the design. 
for which gas is desired. 


Nots.—Coplies of any of these patents will 
BOAT-PROPELLING MECHANISM. be furnished by Munn & Co. for ten cents each. 
RUTHERFORD, Montaville, Ore. An — Please state the name of the patentee, title of 
Seated on the stern-sheets of a boat or, if de-|the invention, and date of this paper.. 








Business and Personal Wants. 


HIS 





READ T COLUMN CABRVULLY — Tou will 
find inguiries for classes of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address SS In 
case is mecessary to give the 
r of the meaty. 
MUNN & ©O, 


Inquiry No, 8557.—Wanted, to pu rchase tive silk 
worm t vother Jarve@ in cocoons, in omall quantities. 


Inquiry No. 58.—Wanted, manufacturers of 
dishwashers for family use. 


nant ry . $559.—Wanted, makers of outfits for 
ol distilling of water for drinking purposes, with capa- 
city of about 50 gallons per hour. 

Inquiry No. 8560.—Wanted, machinery for the 
=e of alcoho! from molasses, sugar and 
apples. 


Inquiry He. wees . 
ing 


eve 
num 





—Wanted, a anchine for mak 





Inquiry No. $392. —Wanted, names and addresses 
of auction, grocery firm 


Inquiry No. Gaiiiintrentee: a@ machine for cut- 
ting canvas. 


Inquiry No. 8564.-—Wanted, the name and ad- 
ous ° the manufacturers of “The People’s Type- 
writer.” 


Inquiry No. 8565.—Wanted, name and address of 
manufacturers 08 miniature lead castings representing 
animals, charms, shoes, etc. 


Inquiry No. 8566.—Wanted, names and address- 
es of firms manufacturing cheap premiums for pui- 
Ling in prizes for popcorn. etc. 


Ineatry No. 8567.—Wanted, the name and ad- 
ees of the manufacturer of the Commonsense Sash 
ulley. 


Inquiry No. 8568.—Wanted, manufacturers of 
meerschaum and Moab briar pipes fitted with amber 
stems. 


ir 8569.— Wanted, » machine for wf filling 
wt co Folding ut 10 ounces, 8 inches high, having 
screw cap over a nozzle about 4 inch in diameter. 


wa sir Ne. 8570.—Want apparatus for 
mp ing designs On leather, ae + sy paper, ete. 


pres Ne, 8571.—Wanted, manufacturers of a 
feather renovator. 


Inquiry No. 8572.—Wanted, parties engaged in 
operating plants for the reduction of old tin, oaen us 
cans, for the ninco of separating tin and solder. 


Inquiry No. —Wanted, manufacturers of the 
following: The mie F Pinte, The Humanotone, Peer- 
less Sharpener end’ Opener, Moving Picture Top 
P Pee ara 
Inquiry 1 No. 8574.— 
ties making or + ree 
school crayons, soaps, @ 


the address of par- 
to make moulds for 


























Notes '~ 
and Queries. 


HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 





though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 


Buyers wishing to purchase any article not adver 


tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 


Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 


price. 
Minerals sent for examination should be distinctly 
marked or labeled. 


(10357) A. M. asks: 1.1 have made 
motor described in Surriement No. 641 and It 
runs perfectly as a motor, but will not generate 
any current when driven as a dynamo. It is 
series wound. Please let me know the remedy. 
A. Small motors very often are not wound so 
that they will excite their own fields and they 
cannot be used as dynamos, except by discon 
necting the field and using a battery to excite 
the field. 2. Would there be any practical way 
to run it on 110-volt alternating lighting cir 
cult? A. No. 


(10358) = -H. 


M. W writes: We under- 
stand there is an easily prepared paper which 
may be used for the finding of the negative 
and positive poles of an electric wire. Will 
you kindly inform us how to make this paper 
and whether it will keep? We only wish for 
quantity A. We give below two 
for this purpose, both of which are 
First method: Dissolve sodium sulphate, 
a teaspoonful, in a half pint of water, in which 
also dissolve about the same quantity of potas 
sium fodide and of starch. To dissolve the 
starch the water must be heated. Soak white 
blotting paper in this solution and dry it. 
Cut it into strips of any convenient size; a 
half inch by two inches is suitable. Keep the 


a small 
methods 


easy 


paper in a dry place such as a tin box or a 
glass bottle. To use, moisten a strip and 
place the two poles upon it, nearer together 
or farther part, according to the voltage of 
the current. A dark spot will appear at the 
positive pole. Second method: Dissolve 15 
grains of phenol-phthalein in a half ounce of 
common alcohol. Dissolve also 20 grains of 
sodium sulphate in 4 ounces of water. Soak 
blotting paper in the first solution and drain 
off the superfluous liquid. Then soak it in the 
second solution and dry it Afterward treat 
it in the same manner as in the first method. 
A red spot appears at the negative pole, 
(10359) B. 8S. writes: Our church 
steeple of Hillcrest is about 160 feet high, 
is slate roofed or covered and the top con 
sists of a sheet iron ornament some 12 or 
15 feet; the church Ils of brick. The steeple 





| three—red, 


| During 








has been struck and badly damaged by light 
ning within 3 years, although it steed for 20 
odd years before it was first struck. [tf is 
thought by some that the large number of 
overhead telephone wires that go right by the 
church and the telephone station just seross 
the street tend to “attract lightning, which 
strikes the steeple first, it being a considerably 
higher point. Some contend that proper light 
ning rods would prevent damage, while others 
claim that lightning rods are itmeapabdle 
carrying the great amount ef electricity form 
ing such a bolt of lightming. A. 1. We eshovid 
not dare to have a building with an irven 
disconnected with the earth metailicaily, as is 
this church spire. It is an invitation to a 
visit of the lightning. The lofty Washiagton 
Monument, in Washington, was struck 
damaged till its metal tip was grounded by 

lightning rod, since which it has been repeat 
edly struck, bug without damage Suitable 
lightning rods certainly are of service 
tecting a building. We should 
the telephone wires were a partial 

to a neighborhood. 2. Is a fact 
suction pump will pump draw a greater 
height than 33% feet before entering the 
pump, or in other words, before passing 
through the valves? If water can be raised a 
greater height by such a pump before it passes 
through the pump valves cap you tell what 
distance it can be drawn and what causes the 
limit if there is any? A. A lifting, or as it 
is sometimes called, a suction pump, can raise 
water no more than 28 to 30 feet. Theoret! 
cally 34 feet is the limit to wh'ch the preasure 
of the atmosphere can push water up a tube 
with a vacuum above the water. No pump 
can exhaust the air above the water perfectiy, 
hence no pump can get water 34 feet above the 
level of the water below. The pump iifis the 
air off the water in the pipe; the alr outside 
the pipe pushes on the water in the weil! and 
pushes it up into the partial vacuum tn the pipe 
below the valve of the pump 
any text-book of physics under pumps in pneu 
matics. 

(10360) C. E. T. asks: I am think- 
ing of making a small direct-current dyuamo 
and would like to know the formula and mean 
ing of the symbols for wrapping and determin 
ing the size of wire to be used im order 
get a given voltage and current. A. Perhaps 
the simplest book for calculating the paris of 
a dynamo is given in “Practical Electricity, 
price $2 by mall. There is, however, 
road to designing dynamos and 
best way for the amateur to go about 
building of » dynamo is to select the size 
of machine he requires and buy pians for it 
all worked out. Many such designs heave 
been published in the Scienrivic AMsRICAN 
and other periodicals and in books. We bave 
frequent occasion to such fo our 
correspondents. They can be had very cheap 
2. I would also like know the pame of a 
good reliable varnish or lacquer for vaing on 


of 


top 


and 


in pro 
that 
protection 
that 


suUppoRe 


it 


or 


no 


For this see 


no emay 
The 
ihe 


motors 


recommend 


to 


articles of steel or iron so they will stand a 
good deal of handiiag and to be kept in a 
damp place so as they will not rust A A 


good lacquer for rough tronwork is made with 


6 parts asphaltum dissolved in cirpeniine, 1 
part shellac dissolved in wood alcohol; mix 
and thin with turpentine or wood alcohol, For 
bright steel or iron, a shellac and mastic 
varnish is much used; 10 parts shellac, 1 part 
mastic dissolved in wood alccho! Color with 
any of the aniline dyes. Blue is much in use 


(10361) G. P 
true primary colors? 
colors into which 
the dispersion of a prism 
Newton are red, orange, 
indigo, and violet. 
yellow, 
erally conser red, 
sent the primary 
theory there are 
of nerves in the 
to these three colors. 


M. asks: 
A. Primary colors are 
white light 


What are the 
the 
by 
by 
biue 
to 
gen. 
biue repre 
and in 
three 


is separated 
Those 
yellow, green, 
Artists reduce 
and blue Scientists 
green, and 
color sensations, 
supposed to 
retina which can 
The idea of three pri 
mary colors is that from combination of 
these three all hues may produced which 
are to be found In white light 

(10362) E. A. writes: 
an explanation of the following phenomenoa 
rainstorm a click er brief ring of 
bell is frequently audible ft is 
evidently due to the lightning being coincident 
with it. But how does the iightning produce 
the effect? Also, why may a spark often 
seen shooting from five to twenty feet from 
the ‘phone? Is it harmful? Please answer 
the following questions: What chemicnis are 
used in the makeup of Meseo battery 
cell? Please explain chemical action, 
Is the cell affected by heat 'd? Are the 
chemicals injurious to the body if tandled? 
A. The clicking of electrical apparatus during 
thunderstorms due to the action of the 
lightning flashes upon the line When they 
struck there will frequently be a Sash 
from the wires, even though the Ughtning a: 
resters do their work properly. The tightning 
the effect because ft ix an electric 
discharge, the same a e ustal current, 
much more intense. It Is net 
to handle electrical apparatus during thun 
derstorm, when the are etrung upon 
poles, though the lightning arresters usually 
protect the instruments We have not the 
formula for the composition of the Meseo 
dry cell. It probably contains the same mea 
terlals as the Leclanche cell, since all dry 
cells are modifications of this form wf cell 
These cells are very little affected heat 


pamed 
these 


to 
one 
be sets 


respond 


the 
be 
Please give me 
a 
the telephone 


a dry 
the 


or ct 


1s 


is 
are 
produces 


only 


entirely safe 


wires 


by 
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ozen by winter tempera-| Huron, Mich., to Tampa, Fla., wh is as far| with a “base of any length, four rods long.” NEW BOOKS, ETC. 
> ton o ole cf west of Buffs i¢ Buffalo is west of the 7T5th| Then from this you calculate the parts on the 
ntain tops, and the chemicals | ' a 4 . gn: | LNORGANIC QUALITATIVE CHEMICAL ANAL- 
, nor The general chemi ' meridiar Will you kindly explain this througk | conditions of the original problem, and at last ~" . 
isen g ; } : ; - Rae ysis. By Willlam Stowell Leaven 
; i m | tl umns of your paper A. The statement| arrive at the proportion between your assumed : 
1t the ammonie chloride pon | th no pay — ; . worth, M.Sc. Easton, Pa.: The 
le The hydroget t th ad from Todd New Astronomy is cor-| figure and the figure given in the problem, from “ ? “ ; : “y on 
a : ; ; Chemical Publishing Company, 1906. 
e dloxid ind fort te tals I D ade from the statement| which the length of the side of the square field Pp. 153 Price, 1.50 ¢ 
‘ . : . 1d0. e, 1.00. 
This ia only gene b-list corres rhe places at which the change|is found. Permit us to say that this process 4 I 5 . 
illite fas coated ' , m i be made from the time of one section to| is not arithmetical, but algebraic. It is easier This book arte ides a manual holding an in 
sted renctio 7 ' that of the next westerly section depends large-|to use a letter to represent the side of the | t¢fmediate position between an elaborate treat- 
4 \ i pom the nvenience of the railroads and not | square and proceed with the calculation till the | '8¢ and a skeleton or‘line of the subject. The 
{ a) te ‘ lane A , is is ‘lear y : ; 
— oe 2S. Wes se i tud r" ystem of standard | numerical value of the assumed letter is found | W°rk 1s concise but clear throughout; it is 
ie . 24 f mn Al was adopted for the benefit] than to do it as you did. To use only numbers | »@rdly available for the elementary student, as 
| . ’ =ew the t public and the railroads, and|does not make a process arithmetical In an ® certain familiarity with general chemistry 
: in ‘ #: 10.1 not to ga n entiments of a tronomers | arithmet { al process the numbers given in the | Will be found necessary The appendix con 
5 ” - . ' a 1 ) ' tness of things [t was a} problem are taken and the calculation is based tains a full and useful list of reagents, a list 
' 7 j P< ¢ + . oni 
j ' ” ed pra ! clentifie arrangemen So| upon those numbers and continued till the an- Of Suitable apparatus, ‘and other convenient : 
} ‘ ! N ng in Buffalo make the change|swer is found In an algebraic solution the data, which will be found useful for supple ' 
3 a4 ! 60 Lao ' n to Central Meridian time at | estan r is assumed, usually as a letter, or else | menting the information contained in the body | 
> f] ’ ‘ » > } 
: ! d i . Ruff he roads of several companies | some quantity so related to the answer that the of the volume. ‘ 
it ' 0 juare , ean : , itts-| value o answer c¢ ” CO ed fro he . 7 
t “ end at Buff Che mange is made at Pitts ss u f the answer can be mputed from th BUSINESS ORGANIZATION. By Samuel E. 
4 ‘ont t yatet om- | asst 5 qui t f > cf ations are . ; Sean Wante « 
; Pees I yivania \ m issumed quantity and = the aleulation ul Sparling, Ph.D. New York: The Mac 
! n t} of e roads giving » | base yon the ass . ror quant : . . ‘ 
; é parisor he i f th a giving = (! ised upon h 1 gs a er he ae millan Company, 1906. 12mo.; pp 
a : ne po a ‘ h hanges « time are made | This is what you dl« n solving 1e problem 374. Price, $1.25 net. 
& a ; ” ‘ ow inge departures from the] Arithmetic has its place and uses So has sie . Z 
* 1 1 a a | . This volume is an outgrowth of a course of 
4 r ngitudina elt of 15 degrees in width At | algebra Many of the older arithmetics con ~ : 
I , med i lectures on Business Organization and Manage- 
‘ one pla nD s thwest Pacific time meets| tained problems which were solved by assum ; s = m te 
f thon I low , , . ean “ ment, delivered at the University of Wisconsin 
' I Central i » tha the Mountain div nm is|ing a quantity and working with it This : . . 
. ! ‘ field of 0 rods : ; in connection with the courses in Commerce 
a ‘ juite eliminated at that point rendered the solution algebraic It was by |- : “ 
. . oe . | The growth of the literature of commercial ac 
: plowed v ed sn°eF ‘ " T | 1. What i .|} such processes that your old teacher justified eee 7 i f P y j 
ide atrip 10 le wid (10560)  ( N ISK ! lat 18 3 tivity indicates the increasing interest mani ; 
: ‘ | ‘ 1 his saying about solving all problems by arith 2 ‘ y 
. ‘ no ter are d nd how it I t ited A. Alr a! met! fested in the systematic study of business in 
+ . netic 4 
: , ’ ger f it Is ale ! ft parts, oxygen 1 part, | stitutions and corporations But as there have 
: ' ; ' ov sane | Gt ro f some other gases. To these are} (10370) L. W. asks: In the year been few books fully covering modern business 
: et P Alg unch of | add i ntities of carbon dioxide and| 1933, in the month of November (do not re- from the viewpoint of organization, Dr. Spar 
¢ ’ whi ithor t quan the prod f animal life a; Impurities. | call the day of the month; I would have been ling’s contribution will fill a decided want in 
: ! nd upon the imed | Water vapor is also always present in the at-| eight on 24 of March) I witnessed just at day- this connection. The book is well written and 
the operations are | mospher 2. Did it exist from the very birth] preak in the morning that gr and notable covers the subject thoroughly, notwithstanding 
‘ t proper values in numbers | of th arth some time after A. The) event of the falling of the stars, or meteoric that the plan of treatment was necessarily 
: i i } rt he ‘ t f the let Atmospher ha been on the earth from the] shower It was a magnificent sight, and as somewhat arbitrary. 
& t at ithe t omp itio has changed as P ig 5 
i bler e a mined in the Lithoug my tion ha ang vivid to my mental sight as at the time It mig - _ ke ai , 
é ible in t \ In this} the earth has led. Once all the water of the! resembled and I thought it was large snow Pam poeeere ¥ ben KRINGAFLOTTEN. VIII. 
; rth was in the atmosphere, and remained | gay oak dieeiiaiess ai duh te dhew ttl Jahrgang, 1907. By B. Weyer, Ka- 
0 1 d t wer ! 1 the t » & € akes, ) ‘ peare as 8 as » el S45 : . 
' tt t rature fell below the boiling | why | YY , il ; 1 at - pitanleutnant a.D. Munich: J. F. 
om wine ; - “%) | there nperature fe elo e bo as ot . hed s re . P a : 4 
| 1 upon ty Par , . 1y was it « : my trundle pec at that time Lehmann’s Verlag, 1907. 12mo.: pp. 
' t 1 " pea polt wa rhe water then came down In } and looking out of the window, i do not recall 403 
; ’ rr | . 0. 
3 1 ' oluth ilgebraic | sreat rai Is the alr destructible an} My parents or no one saw it but myself, as | : ” : P ia : 
o.8 1 ie ‘ t Ss / 4 P| < - s ‘Tre { 
j " t etter ar be destroyed or burnt out by fire if i iS | was frightened and went back to bed This ate Neyer Annual may = bi aes ‘ ; 
; that ¢ | “ ’ ‘y compact ¢ ac ate revie f the stat : 
: solution wa impler Dn destroyed ve mean © say that the Ur! was in Centreville Allegany County, New York very compa and a gn rossee me 1€ - > : 
P note On th ‘ 5 0 aval affairs F . rie ‘ to the 
3 i ! t which we breathe to-day is the same that was| From that time on I have never seen the like f naval af se es = “~~ hs £5 " , | 
5 ' | ‘st of lece er, 906 ‘ > g ‘ F 
. 4 , “Ss = » Where lay on the earth millions of years ago A. The | neither any one who has But I have talkea | [St I ey r P ) owin, we p “8 i 
, nitrogen of the atmosphere cannot be destroyed with those who saw them at that time Now which has been adopted in previous issues, ne ' 
' . a ! iny ordinary means it is a most inert! they are said to be periodic, about the 14th has endeavored to present a photograph of 
. 3 sau " I \. ~ 2 | substance chemically The oxygen is readily | of November Now what I wish to know is, | °Ve'Y type 0! ma bar _ — SS : 
I ‘ idtl [ hinat with » . 2 rte ews ct > § or & gi } 
. I passed into combinatior ith carbon by com Pe ciate are they perceived—in what localities and plan view in which the rm r an in : 
the ps os ons are ef cate onsts 18 
. . bustion, and with many ther substances bY} and why not universal Are shooting stars | Positions are clearly indicated. Constant u - 
e sr bak i na » e evi s ol es ‘ pe? ‘ - 
é e hand ,) hemica ombination . oxides The most | classed as meteors What is the cause of the previous volumes that have appeared ju 
' Ss. N ) , . t pd . ‘ s assuring P s F eserve 
. * | familiar example of this perhaps is iron rust-| meteors? A. The meteoric shower which you | “fy us in assuring for this book a well-deserved 
\ ' Dd Ilow t ‘ ) . ; cecess 
! i, ¢ i - ing in the alr Plants and animals all live | 80 vividly remember occurs once in about 33% | 5@ 
“* ead he oxygen of the air, The animal world) years, on the night of November 14. If it oc- A TECHNOLOGICAL AND SCIENTIFIC DICTION- 
1) 4 i and ‘ . - <n . ~— . 
, ; , take sygen from the air to breathe and gives; curs when the sun is above the horizon of a ARY Edited by G. F. Goodchild and 
\ ' n - ike t b i , a ‘ tT ry ‘ $ : 
<i ‘ it out as carbon dioxide, which the plant place it is not seen at all. It occurs here in C. F. Tweney Philadelphia: J. B 1 
} - ene SF) tok p and separates for its food, giving of | New York in the early morning hours. There Lippincott Company, 1906. Large 
; 9 ea In magnitudes and HfMS. | the oxygen again into the air. Thus oxygen Is | were showers in 18 1866, 1898, and in 1901 8vo.; pp. 875. Price, $6 
a upon the tact that it nagnitude tar ntir . g —— of he ¢ ‘ ~ x i ‘ 
, 1 : 7 . ontinually passing out the air and back| None of these later showers were as brilliant rhe title of this useful book explains fully : 
" ime ‘ rignt s one o the ; ir “6 = ‘ i e »” . * - . . . 
: ; . ‘ , 7 el again into the alr nm a sen the air w as that of 1833 rhe earth crosses the orbit its object The definitions are concise, brief, 
P itv seh nagni tude s er ¢) . he . s O€ e ; 7 
gt , t + ! r : he breathe day is the same as animals breathed of the meteors each November 14, but the) put nevertheless of sufficient length to be of : 
poe My éh eae - = at the f But since that time It has beeN] meteors are at the same place at the same time | yaiue in almost every case. Chemical formulas : 
7 . se irting with 1 and multiplying’ ,,,) t t berless chemical changes, and t in 2%1 . . . 1 ' 
. ain J c , waee } as he earth only once in 33% years are freely given. Illustrations are provided, 
r , an ities waite ha n perhaps in liquid and id form ae - = , .  ., supplementing the explanations of certain of 
‘ ' ' . a | (10871) W. B. C. says: Why is it| tne terms defined. Various important subjects 
ath '] t ! n ix ° , . . 
: (10368) V. P. H. and others We are| that when water freezes bubbles are formed in| pre discussed at great length ; 
f ! htne } ad 
. —— , , the ice? I once left a tumbler of water outside . > : 
Miche n and A rhe Pole star Is of the elving many queries regarding cannon, guns, | : - ane .. Pm ms - : on ,| INTERNAL Enercy. By John V. V. Boor- 
, ‘ t fr , , , ma co night, anc 1 finding , x ’ , 
1 magnitude. 8 brighter than the | balls, ¢ net Seem Soestng hemeae te every =. aaahile Gineik idenén ‘buat’ oot aem, M.E. New York: McGraw Pub- 
or 4 ou e Le t ve : * . ‘ 
nenitod , » i pressed by a| vari a way which ingenuity can devise | ™orning, , -_ 1e we : e R as way lishing Company, 1906. 12mo.; pp. : 
1.4) and deseribe A recent correspondent states down the glass in a series of domes. Between 144 1 
r indl ting ’ t . " l ‘ * e 
bay 4 , seven different propositions, all different con-| the bottom of the ice and the unfrozen water : J ‘ } 
é tele See Y T Elements « Astron ’ i : F Seat bubble of air as big as : I bave The author has undertaken a task in this : 
: nd f ceptions of one and the same thing We have | W85 4 DuDDie OF alr ay DIZ as a pea. 1a ve t k hick first gl would appear osi 
. while wi end f . . . ook w . Ps rile e wo i ar po 
| , : not time or space to take up this matter. We|®!ways been curious to know how that air got | 0° a. = ; BS sage oP J } ; 
(16360) ©. B. asl 1. Can stains on have heard it discussed for a long lifetime, | there, as so far as I know the glass was abso tively ataggering. This is to suggest a yori 
ages Sele tused = b; pyrogalll ‘cld | and apparently it will not down. The answer |!Utely undisturbed while the water was freez working bypothesis erm igei — roe “ 1 
1 & photographic developer be removed, and|, aj} these conundrums is in the Second of|!mg. The solution of this problem would in- | ‘ hemical energy stored within a body may b 
’ we , . : : : ’ ‘ ie ae estimated. The work is based upon familiar 
i yanid ff potassium will remove | Newton's Laws of Motion A given force pro-| terest me very muc h. <A. Bubbles of air ap - ‘ : A a . 
§ ne tains produced by photographic cheml-| quces the same effect whether it acts upon a] Pear in ice because the air was dissolved in lines of expel imental data, the yay | 
H \ [t should be used with extreme care.|pody at rest or in motion: whether it acts| the water before it was frozen. Upon freezing, | fom a mathematical study of a nee o : 
a} iter to Dave the tain than to be pols | alone or together with other forces.” This has| the air separates from the water. Water in a as egy > he — ao eeery _ a - ; 
oned . 8 you give me a developer for! peen acc epted universally for centuries, and is natural condition always contains air, else it — ime hypothesis t on tga imi ra 
ma which will not stain fingers and does not| an established fact. ‘To apply this law to the| Would be tasteless and fish could not live in it. | Matical method, and provides for a ae 
‘ ‘ ‘ ‘ 7 r > me ‘ . . 2 for ¥ great 
nt brom lek ussium A. There is 2O| case in question it is only necessary to say | If a glass of cold water is allowed to stand and the relations of heat to mass through grea 
leveloper whi vill not stain, and none in| that the discharge of the powder produces the}S"0W warm, the air separates from the water | ™@2ges of temperature. 
ise at ni which do not require bromide of| same effect upon the ball under all cireum-| i” a similar manner and appears as bubbles on| LE CANAL DE Suez. By Voisin Bey. In 
} potassit 8 a restrain Can 110-volt | « , . ir alee mennuie — e | the sides of the glass Seven Volumes. Paris: H. Dunod 
/ tances It is al ne ary t ay that th 
siternating irent be transformed to a 10 in ih tn om tie iin unin offen —? et E. Pinat, Editeurs, 1906. 
kat, Wihent aiite A teldl la eee rn Cate ee come elect) (1087S) GB. M.D. aghe: te there any ps cltgtich 
5 volt direet et wr sing ¢ ofary | upon the ball as if the powder had not been|!. ¢ . — euste — > 
: for: i \ A. It is necessary | be lod nN r i - ti F “es limit to the distance tha? a certain amount of |QECOND Report OF THE WELLCOME RE 
he TTARSTOrMeE! aes ° CUcaes " | exploded. ‘ ya is at any me ust where ‘ > ‘ 1 . Tr . 
j : . neformer t nvert an alter ' _— m my ‘ th prc ‘ — . electricity will travel over wire, that is, will SEARCH LABORATORIES AT THE GORDON 
q tae CPA MSIOr TEN 2 CUES ‘ Gare the two motions wi Oogether carry | a ‘ a a } 5} » r , 
i} aed io 4 ae ent 4 flew , ni , - Ve do| 2 Weak battery send electricity as far as a MEMORIAL COLLEGE, KHARTOUM. By 
ating «wu ' " aire ‘ ‘ ‘ jeulate this and yor ave le answer We dk ‘ = ie , . raw Rs: . 30 . ‘ 
i much w hould t idded t I iphurie | - ’ : hats - —— “ me trong battery? A. There is a limit of dis- | Andrew Balfour, M.D., B.Sc., F.R.C.P. 
1k ‘ ‘ us Chalet > p UIPHUPic | no esire communications upon is subjec | j ‘e c . . 
3 veld : led H.SO. dilut 5 | : — " i one “ ar " thi }tance to which a small amount of electric Edin., D.P.H. Camb. Khartoum: 
i acm o me vane POR TaN . ‘ ve t our esteemed correspondents find something | r iat 7 = 
ry ' | mewhat indefinit hey , , - , ' | current can affect an instrument so that it can Department of Education, Sudan 
. Ww ack , a sOmew es Gen © i new to write 0u | , ee . ° Orr 
, : Wh meentrated acid thows 1.84 , be perceived. This is at a less distance than Government, 1906. 4to.; pp. 255. 
u n the hyrdrometer, it will show 1.07 hydro (10869) J. E. B. writes In your]a strong current can affect the same instrv-| 
j care wie a 10 per cent solution. and 1.14 | !88ue of December 22, 1906, question 10271, a | ment In this sense a weak current cannot | 
3 vdeo : made a 20 pet nt lution irmer having plowed a strip ten rods wide| travel as far as a strong one over a_ wire. INDEX OF INVENTIONS 
: Roth ti a 1 and Hea | 9 nd a square field finds he has finished one-| A weak battery cannot produce the same effect 
| Allute a th of the field How many acres You} through a mile of wire as a strong battery For which Letters Patent of the 
' ‘ . . i tha l not an arithmetical problem,| can; but if we had more delicate instruments 
bb s } T t : » ‘ ‘ 
cn 1 \ aPUICIO OB} | ulres algebra for its solution Fifty | we might still detect the weak current much United States were Issued 
ind i ' Todd New A 1 » 4 10 . , > of rege . 
* irs ago a country school teacher in lowa used | farther than we can at present It is not so 
Ne | Dewy nian owlng r whol | us that all problems could be solved by | much the defect of the current as of the in- for the Week Ending 
- " ‘ . . ‘ 
4 0 . ' , ex yy t ke Perhaps he was right Solution | straments for observing it. January 22, 1907. 
5 erid prox ngh | Ne Divide a square by diagonals into four 
s » that from thos ing! Divide one triangle into two right (10873) G. H. says: I would Ifke to|AND BACH BEARING THAT DATE 
- ’ 1 : . > | 
; : Phe _ ing! by a& perpendicular from the] get or make a cold solution, say a few degrees | (See note at end of list about copies of these patents. | 
sstern 0 that of the} center the square. Assume that the base of] above the freezing point, in small quantities.| - 
) . ; } ‘ ‘ ] 4 eS - 
m G ‘ \ Z ive é trinr eR " le our rods | ¢ y ' © > ere ce fT suc 
4 y any ngth, four rods ould you advise me where I can obtain such | Acid esters, boracic, H. Thron .. ceoee 841 
re Ga nw i I un ng i base ind perpendicular are|a thing or what chemicals are needed to pro-| Air brake, H. H. Westinghouse... », 4 
a j xnetly with aual. ¢ ne-half of the square of the! duce it? J ‘ou may obtain : , . erature | Ait compressor, E. Hill, reissue ..... 2 
Pay ; eq 4 i juar he | duce It A Yo ob 1 low temperature |‘Alarm gage, Wall & Derby 23 : 84174 
nd Philadely 1 and! ba \ ght sq od One-fourth of this| by the addition of hydrochloric acid to crystals | Alkyl ethers of morphin, making, H 
\ ad it t t ing having been plowed, the base and per-| of sodium sulphate By using strong acid a —— ME ee ee gees ,- 842,011 
. , . | Amalgamator, 4 MGMT cccccccccece 
} meridian was | ! , el triat fall of temperature to ten or more degrees be Amennainant apparatus, . D.C osande 
; tary istern standard | y j ' ‘ iz., 3 low freezing can be had. Different proportions | Amusement device, H. S. Bassett ..... ‘ ’ 
} ‘ , ‘ ‘ ‘ > { ‘ . Atomizer or pump sprayer, . Jahn . 842,097 
if , : t 1e width| of acid and water will cause Gift rent tempe ra- | Automatic beake, J. NW. Lawrencs....... * 841.608 
7 “ 1 ! plowed strip Then, by proportion, | tures We have no tables giving the parts of | Automobile drive whe C. Brennan... 842,060 
‘4 I ! 1 not lo G:4 10: 74.6 Rut t base of the tri-|each to be used, and you can determine by | Automobile dust guard, N. Leidgen ........ 
ai , : * | Awnir for boate, colls . . 
ay bounda ' ingle is one-half of the side of the square, viz.,| experiment the parts of each to be taken for “en he uM < a se o » or 
| ! t ‘ t f tl Toth merid- | 140 ‘ \ r answer by algebra A. Your} the temperature you wish to obtain Water | tag holder, J sSrown esa 
‘3 ' 8° meridia ' » of i nail erarding the niewe alone onsre ’ » “Gpeietn ; : .. | Baling press, H. A. Starr .... ee 
a .. is - regarding th ! tor d ; al » ured ‘upon = the — tals will produce Rall mill, tubular, M, FL Abbe.......... 
2 | ' \ i yu co lou assume a figure’ quite a fall of temperature. Battery containing cell, G. H. Stout...... 
{ : 
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“ 99 Foow and 
tar Power 
Screw Cutting 
rss Lathes 


| FOR oa ACCURATE WORK 
Send for Catalogue B. 

SENECA PALLS MPG. CO. 
695 Water Street, 

Seneca Falis, N.Y., U. wie 


Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. 


DYKE’S : Cylinder, 160 pound, 16 h. p 
AUTO AND AUTO BOAT ENGINE 
1734 in. high, 274¢ in. long, S285, 
We also sell Castings and 
Working Drawings. 
Ignition Specialties—“We 
se le it for jess.” Get our Catalog, 


THE PHCENIX AUTO SUPPLY CO. 


BBERS—RETAILERS 
3932 Olive St., St. Louis, Mo. 
A. L. DYKE, Mgr. 













Andrew Carnegie, Thomas A. Edison 
and many other successful men be. 
their careers at Telegraph 
Operating. Why don’t you 
learn? For $175 we wi 
= send you a complete 
N. outfit with 
book of instructions, 
by express (not pre, 
aid). Send for cata. 
og of electric appa. 
ratus, supplies and 
novelties, 
J. H. BUNNELL & Co., Inc., 20 Park Place, New York 


Kerosene Oil Engines 
Marine, Stationary, Portable 
NO DANGER, Maximum Power, Light- 
est Weight. Simple. Reliable, Economical. 
No Batteries, Self Ignition +4 Compres- 


sion. Fully guaranteed. Write for Cata- 
logue 8. A. £2 No charge for packing. 


INTERNATIONAL OIL ENGINE CO, 
38 Murray St., New York, U.S. A. 


MARINE MOTORS 


: Hi. P. $35 by A 


 Banll Engine Engine when for the 


have a Caille Perfection. ~8 tfinished, 
smoothest, quietest, operating smal} motor on 
the market’ Pull — aoe — he guarantee backed up. 


The Caille Perfection Motor to. 1310 "Second Ave., Detroit, Mich. 


Keystone Well Drills 


or Artesian and Ordinary Water 

Wells; Mineral Prospecting and 
Placer Testing for Dredgers ; 
Deep Drilling for Oil and Gas, 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
ete. Our five catalogs are text 
books in these lines. 


KEYSTONE WELL WORKS 
Beaver Falls, Pa. 
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Our Hand Book on Patents, Trade-Marks, 
ete., sent free Patents procured through 
Munn & Co. receive free notice in the 
SCIENTIFIC AMERICAN 


MUNN & CO.., 361 Broadway, N. Y. 
Brance Orrice: 625 F St.,Washington, D.C, 


ORIGINAL BARNES 


rea Upri ight Drills 


10 p 50-inch Swing 
Send for Drill Catalogue. ARADS 


W. F. & JNO. BARNES CO. 
(Established 1872 
1999 Ruby St., Rockford, 11, Nar} 


SUBSTITUTES FOR COAL 


Are described from the technical 
standpoint in the following Scientific 
American Supplements. 

Each Supplement named costs 10 cents 
by mail: 


COMMERCIAL USES OF PEAT. 
SCIENTIFIC AMERICAN SUPPLEMENT 1324, 
The article enumerates the princi 1 peat 
bogs and states their financial possibilities, 

GERMAN BRIQUETTING MACHIN- 
EBY IN AMERICA. SCIENTIFIC 
AMERICAN SUPPLEMENT 1411. A valu- 
able economic report. 

A NEW ELECTRICAL PROCESS 
FOR THE MANUFACTURE OF 
PEAT FUEL, ScIenTIFIC AMERICAN 
SUPPLEMENT 1492, The paper fully des- 
eribes the Bessey process, 

LIGNITE, PEAT, AND COAL DUST 
FUEL. ScrenTiIFic AMERICAN SUPPLE- 
MENT 1426. A careful consideration of 
German methods, 

DOMESTIC COKE AND BRI- 

kTTrES FROM RETORT 
COKE OVENS, By R. M. Atwater, 
SCIENTIFIC AMERICAN SUPPLEMENT 1211, 
A valuable monograph by an expert. 

THE WHITE MINERAL PRESS 
FOR BRIQUETTING,  Screntiric 
AMERICAN SUPPLEMENT 1224. An article 
deseribi and illustrating an, American 
briquet ~~ - machine, 

















Price 10 cents each, by mail. 
Order through your Newsdealer or from 
MUNN & COMPANY 
361 Broadway NEW YORK 














Bearing, roller, M. 8. Conly...... 841,937, 841,958 
Beating engine, BE. A, Jomes ............ 841,981 


Bed fasteners, manufacturing double hook 
sheet metal, J. BE. MacMurray..... 
Bed spring, McPherson & Hooker .. 
Bed spring tightener, G. W. McC: all. 
Belt, driving, J. A. Ferguson........ ee 
Binder, loose leaf, W. M. Barsachs .... 
Binder or holder for cards, ete., 

Storrs... beads ot bbe 60000 EEO 
Binder, temporary, L. M. Morder 
Blacking dauber, E. J. Hebert.... 
Block molding machine, P. Olson 
Blotter holder. A. F. Watson ...... 4 
Boat, submarine, R. H. Goldsborough..... 2,146 
Boiler. See Flash boiler. 

Boiler tube cleaners, guide casing for, 










Assen & Eikmann ...... coc tvecevpeuete $41,917 
Boilers, accumulator for flash, H. Lemp.... 841,791 
Book ring with spring hinged Joint, L. M. 


Morden . ove seeeees BAI,706 
Bottle, A. W. Rict ardson , . . 841.896 
Bottle closure, A. A. Cowles .. 841,668 
Bottle closure, J, T. Gilmer - 842,145 


Bottle, non-refillable, J. T. Gilmer........ 841,860 
Bottle, non-refillable, J. W. Woodard..... 842,050 
Bracelet, F. G. Hodges ........ 841,865 
Bracelet catch, W. Wallenthin 841,900 


Bracket, BR. H. Quick ............ 841,716 
Brake, V. B. Lamb Pe , 841,695 
R 





Brake lever, E. M. Akers 41,842 
Brake rod, L. A. Hoerr secresesetes 841,781 
Brick carrying vehicle, J. J. Gledbill...... 841,683 
Brick kiln, C. K. Weller .... ... 842,043 
Brick, means for mans stone “fac ‘ di, w. 
ON eee re 841,788 


Bridle strangler, F. Beyle $41,923 


“wr and making the saine, 





BOM ccc scececsererseseseesseesseseepeee 
Roush: acts, F. 
Buckle, D. L. 8 
Buckle, C,. E. s ° 
Building, wooden, H. H. Baker .......... 841,759 
Bushing for air pin plates, J. F. Chambers, 841,665 
Butter or the like material, machine for 








cutting, C. E. & O. W. Roberts........ 841,818 
Cable holding clip, Andrews & Galliher.... 841,914 
Cable traction device, I. D. Smead 841,821 
Calendar, perpetual, O. W. Dahl...... .-. 841,669 
Cane, torpeda, R. Bean 00 sésdeeonss -- 842,061 
Car coupling, J. F. Me¢ arthy oecece . 841,805 
Car coupling, M. A. Brown 841,927, 842,071 
Car draft and buffing gear, w right & Far- 

ow eee eeeeeeseee 


Car, dumping, F, Daag. siascosese 
Car grain door, L. W. Sebreiber ‘ 
Car side bearing, railway, W. White 
Carbureter, L. Anderson ° 

Card case, M, Niel] ...cccccrccecs , 
Card dealing device, / G. Higgins........ 841,966 
Carriage bow support, E. W. Bedinger, Jr . 842,068 
Carriages, sleigh attachment for childre n’s, 

BE. Kidder 

Cart, refuse. J. Ochsner 
Cattle guard, J. Knowles 
Centrifugal separator, BE. W. 











Broomall.... 





Chair leg fastener, W. L. Playman........ 
Cheese mill, E. E. Miller ........... 
Child’s chair, H. Linden . 

Chuck, drill, W. H. Adams ........ 


Churn dasher, J. F. ~ rtram. 
Cinder mill, W. W ‘ 
Cireuit closer, E Cc eviun .-- 842,082 
Cireult panel, multiple, H. T. Paiste ..... 842.110 
Clamp. See Pipe clamp. 

Clothes line apparatus, G. A. Demarest.... 842,085 
Clothes line reei, J. P. Thorn...... «+++ 841,907 
Clutch, friction, N. W. Baechle... --+. 841,650 
Cock, angle, McC ormick & Roggenkamp. . 841,806 
Code or cipher system, C. W. McDonald... 842,106 
Coffee drier. C. A. Hege ........+.. .. 841,964 











Coin receptacle, W. H. Woolums 841,756 
Combination lock, B. 8. Burnett. 842,076 
Compass light, Glover & Hadlock . 842,002 
Composite or conerete walls, constructing, 

DD, W Gee wear<<s the 842,068 
Computing machine, A. 8 “De nnis pee -. 842,13 
Concrete structures, means for use in erect 

ing metal, J. Spelman . 841,904 


Concrete walls, constructing, V. 's. Vaughan 841,829 
Concrete walls, mold for constructing hol- 


SOs. We Os, MEE b0d66 65060006 60d8800 841,867 
Condensation water to the generator, means 
for returning. W. Weekerle .......... 841,748 


Conveyer, cable, U. A. Garred ‘de .. 841,858 
Conveyer, circular floor, J. C. Barr........ 841,066 
Cooking utensil seraper, H. E. Bryan..... 842,074 
Copy holder, stenographer’s, B. Reid... 841,115 
Corn popper. J. Hodge oscececcce MD 
Cotton chopper and ¢ ultivator, - Franklin.. 841,956 
Cotton gin attachment, G. W. 842,101 
Cotton picker, N. M. Henderson ° 

Crane, ash handling, c. R. Ord 
Crane, gauntree, G. A. True...... ° 
‘rane, overhead traveling, C. L. Taylor... 841, ‘787 














( 

Crane, traveling conveyer, J. W. Orrock.. 841,712 
Cuff pin, F. E. Farnham ...... 841,772 
Cultivator, F. W. Zastrow .........+.s+. 841,840 
Cultivator hopple, W. H. Reeves.. ... 841,895 
Current motor connected in cascade system, 


coiesy, C. Ge TemOe 06cds ceecec cccdecs 841,874 





Curtain fixture, C. L. Hopkins 841,971 
Curtain fixture, i. L. Hotaling.... , 842,149 
Cutting tool, C. T,. Ridgely .... 842/013 
Cutting tool, Ridgely & Pfiefer. 842,014 
Dash pot, A. W. Barnard ........ .. 841,066 
Dental flask press, J. F. Hardy.. -. 841,962 
Dental plugger, 8S. G. Perry ...... -- 842,112 
Derrick, hoisting, J. Bass ...... ... 842,057 
Desiccating plant, E. W. Cooke.. sees 841,989 
Desk, lap, F. C. Russell ; 842,018 
Desk, school, L. H. Campbell ........... 841,766 
Desk, school, J. P. Garber ..... rrr. ~~ 
Die feeding mechanism, E. Winfeldt........ 841,950 
Direct acting engine, G. D. Hunter........ 842,150 


Display device, L. W. Plummer 
Display hanger, R. 0. Doughty 










Drop it, kick it, or if you can think of a 

more severe test of safety, please make it — 

we accept any challenge. Our exclusive patent 
safety lever is the reason why accidental discharge 
is impossible, and it lifts the 


IVER JOHNSON... Revolver 


out of the “went-off-by-accident” class. This lever must be in place before 
the revolver hammer can touch the firing pin and can only be raised when 
you purposely pull the trigger. 


Our Booklet “Shots” Mailed Free {:'s'0'! of "rear tore: gives 


important facts that every 
owner of firearms should know, and goes into the det: nk 
views the peculiar construction of the Iver Johnson 
Iver Johnson Safety Hammer Revolver | Iver Johnson Salety Hammerless Revolver 
gench barrel, nickel-plated finish, 22 rim | 3-inch barrel, nicke!- plated finish, 32 38 cen- 

re cartridge, 32-38center fire cartridge, $5 | terfirecartridge, ~ $o 
For sale by Hardware and Sporting Goods dealers everywhere, or will . sent are. on receipt of 
price if your dealer will not supply Look for the ow/'s Aead on the grip and our name on the barrel, 
IVER JOHNSON'’S ARMS AND CYCLE WORKS, !70 River Sto Fitohburg. Maes. 
oa Ay nd York Office; 99 Chambers St, Pacific Coast Branch: P. B, Bekeart Co., Alameda, European oe: Picki 

4, Hamburg, Germany, Gehan of bape dete teen mene gas enib Geape Gaaben aan 


s and illustrates by sectional 














Mullins Steel Boats yintiog Sai’ risblng “oars | 
Hunting and Fishing te |! 
built of steel with air chambers in each end like a life boat. They can’t sink, Paster, owe 
buoyant, practically indestructible, don't leak. dry out and are absolutely sate. No caiking, no 
bailing, no trouble. Every boat is guaranteed, “Highly endorsed by sportamen. The Idowl Swst 
for pleasure, summer resorts, 
parks, ete. 
THE W. H. MULLINS CO., 
118 Franklin Street, 
Salem, Ohio. 


Asbestos and Magnesia Products | 






Write for Catalogue 
































M PIPE AND BOILER COVERINGS. “j-m" poses tos ROOFING. 
estos PACKING (For all voces) Ss). ASBESTOS FABRI 
As BE TOS FIRE-RESISTING CE KEYSTONE HAIR INSULATOR. 
ASBESTOS BUILDING MATERIALS ELECTRICAL SUPPLIES. 





ou. WV. SOW NS=-MANVILLE co. 
New York, Milwaukee, Colenge. Boston, Philadelphia, St. Louis, Pittsburg, Cleveland, New Orleans, Kansas 
City, Mi polis, San F isco, Los Ang Seattle. London. 














The Major Vives 
Marine Engine for 1907. 
1% H. P. $33.15 


New features, better engine, stronger, 
more horse power. MAJOR 
engine can be used for station 
ary work, We built and sold 

five thousand en 
gines last year. 
We are 
buildin 
4 


raten 46917. tym mat soar eat“ |TREE, for INSPECTION 


ae GAS ENGINE AND MACHINERY co. 











Four large vo naenen 8.00 pages—sive of page 7210 m., bound in 
58 East Congress St., £., Detroit, Mich. half red’ morocco leather type is large. new, enay-to-read-—full 
Ee indexed——most practics| work on drawing p abtished. 
Just the set of books for the Architect, Dratteman, Devigne 





Sheet Metal Worker and person in general coming to 
directly or indirectly, with archtectare. The cyclopedia ts 
piled from our regular instruction books, which have been tweeted 
by thousands of practical men, Each volume contain « series 
f tent questions to emphasize vita! points, Prepared eapeotatt 
for HOME stady in & simple, understandable man 


REGULAR PRICE $24 - SPECIAL 30 DAYS $12 


We will send you the entire set, express prepaid, for five 
days free examination If you wentlen this pa Pay os #2 
down and $2 5 month for five mouths, If you oe rp the ben ae 
attention to details. We send for them at our expenss if not satiefnrtory 

The only reason we offer The CVE "LOPE Dia ot BRAWING oe 
cheaply bs to interest the public in the extraordisary odvant 


C. L. BARKER, NORWALK, CONN. 
= o Lang # by the regular courses of tie Ameorioan Heivool. 4 


— - handbook sent free on request If you mention tbh 


WANTED —_ Among the Chapters 


EK Mechanical Drawing, Architectural Lettering, Pen aud Ink Peo 
To To eel the Dr. Haux ta 8 “ Perfect Vision” dering, Architectural Drawing, Perspective Drawing, Shades and 
finest on earth. State present occupa. 


Shadows, tloman Orders of Architectare, Working Drawings 
ton Dr, Haux Spectacle Co., p pi. iv, 8t Louis, 


BARKER MOTORS 


Reliable.-14 to 10 H. P—Economical 


Their perfect operation and reli- 
ability are due to common sense 
mechanical ideas and good c ay 
tion. While low in price, they a 
made of best materials with coretul 


















Machine Drawing, Shop Drawings, Machiie — 
Tiosmithing, Sheet Metal Work, Skylights, Rootlug 


Cornice Work, eto 
AMERICAN SCADOL OF CORRESPONDENCE. 


“Your Bicycle “a” Motorcycle} en coon 


at Sal cost by pttacning 
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2 utfit. 
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powertn! mot orcycle, || Write 

















 MOTSINGER AUTO-SPARKER 


starts aud rune 
Gas Engines without Batteries. 






Send stamp for catalog 
MOTORCYCLE EQUIPMENT CO,. 5 Lake, Hammond@ypert, N. Y. 


























Dividers, center for, G. E, Perry........ . 841,713 
a” en on 65 0550 50a s6bebaneoce Me 
Door check, R. R. Smith ............5. -». 842,121 
Door fastening, sliding, L. A. West ...... 841,910 
Door opener, H. D. Clark ...... évewbeesces 2,981 
Door, sheet metal, J. Tyra .....esececeeee 841,908 
Draft equalizer, W. R. Campbell ........ 841,930 
Drafting apparatus, T. F. Williams ...... 842,047 
Drafting instrument, A. Gee..... .. 842,144 
Draw ~- locking mechanism, A. N. Man- 

OGD ccccccccccccsses 842,155 
Dress shield ‘fastene s &. A. “Duncan....... 842.087 
Drier, C. W. Schwartz, Jr : -.. 842,025 
Drill seraper, disk, 8S. E. Davis. éieesteicice ee 
Drop flask, W. H. Greifenhagen........ . 841,684 
Dust, separator for apparatus for remov- 

fing, D. TB. Momma « oosescccssivcacsnss 841,084 
Dye and making same, blue sulfur, Laska 

& LASE 2c ccrccccccesses dvesectssteve ME 
Dye, red tetrazo, BE, WRReOOE cas cvcccsccce 842,048 
Dyeing textile fabrics, B. Spatz ...... ..» 842,122 
Ear drum, artificial, A. Leers ....... . 841,988 
Electric brake, F. C. Newell .........+... 841,700 
Electric brake, Newell & Dewson ........ 841.710 
Blectric signal, W. F. Dreer ........+++. 841,855 
Electrolytic apparatus, J. H. Ryan....... 841,720 
Electrothermal protector, F. B. Cook...... 841,849 
Engine, Ball & Officer .........se0+0- «+++ 842,127 
Baise, A. BEM .crcccdsvicscsveces oceeee 842,128 
Engine cylinders, jacketing * system for, A 

BP. Brag ... cc cccescccvcccsveseces . 841,846 

Sngine starting mec ‘hanism, hydrocarbon, J. 

0. Hobbs ested j 841,780 
Engines, electric sparker for gas, R. P 

SOE <6 Ub svcavdedecassonese 841,816 
Engines, gas explosive device and compres- 

sor for reversible, C. M. Gay .. 841,859 
Engines, single eccentric reversing gear. for 

steam. S. M. Coffman ......«-+++- 841,934 
Engraving machine, W. Armstrong anes omen > 841,656 
Envelop and package wrap closure, R. R. 

TAWOOR co ccsscevccccccccecses cece ... 841,699 
Evening and grading oo, 6 6P. 

Nichols err scescoscoveseceecse MEET 
Extension table, W. M. Jost ...........+-+ 841,784 
Eyeglass mounting, N. M. Baker ........ 841,919 
Fare registers and recorders, operating 

mechanism for, D. B. Whistler.. 4 
Faucet, water, W. G. Rowell.......- 

Feed water heater, J. Dot se 
Feeding device, stock, A. W. Harvey eoeers 





Fence post, Hamilton & Gwinnup.....++++- Sal. TTT 
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for tack of origmal parents owned by us 
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jen eperk. Water and dust-proof 
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Read SCIENTIFIC AMERICAN SUPPLEMENT 1606 for a | tration V4 Main Street, Pendietov, iad., U. 3, A, 
thorough, clear description, by A. Frederick Collins, of ~ 
a construc! — = 6 )-mile wireless telegraph outst. 

merous, ade * y —E . 
Price 10 cents by mail. Onder from your newedealer or | i E N S E Ss. 
from | Besides making all kinds of PHOTOGRAPHIC LENSES 
MUNN & CO., 361 Broadway, New York we manufacture to Order lenses of every descriptton, including 
stereoscope, surgical instrument, lantern lenses, mag nif 
mirrors, etc Write for estimates and samples. We make 
35 different styles and sizes of 
homes, and business. PHOTOGRAPHIC SHUTTERS 
ey. roa ate and our factory is especially equipped to manufacture fine 
Get diene. Get email! metal articles of all kinds, furnishing the dies if de 
up a club and re- sired. Estimates on application 

ign and ceive special dis- Wollensak Optical Co., 292 Central Ave., Rochester, N. Y, 

as cheap. Never ount. 
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In SCIENTIFIC AMERICAN SUPPLEM2NT, 1613. 
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ne help of good drawings how an independent ma!t : 
y to get at everything without | interrupter may be seuinrastad br aS L mattinie 
disturbing anything. No fatigue | goj). 
in packingand papecking, “4 Light, 3 
strong, roomy drawers. Holds as This article should be read in connection with 
much and costs no more than a | Mr. Collins’ article in SCIENTIFIC AMERICAN RUPPLE. 
good box trunk. Hand- riveted ; ENT, 1605. “How to Sengpruct a 100-Mile« 
crongest trunk made, In small irelexs Telegreph Outfi 
room serves as chiffonier. ©.0.D. Kach Sapplement costs 10 aie % cents tor the 
with privilege of ee two. Order from your newsdealer or from 


m PASTALMAL, C1 W.Spring Sy Columbus,0 | MUNN & CO., 361 Broadway, New York 
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Inte idin “ machine, G. J. Dormandy 
Iusect exterminator, J. Sullivan 
Internal “ome st a englue t Wacker 
huth 
jovelida or the ‘like, device for handling 
—~- supporting, T. A. Martin 
iedin preparation, organic, B Fischer 
mus aal box and lid, 8. J. Johnson 
Kettle M. EB. French 
Keyless lock, A. Lochner 
Kila, G. Larson 
Kiln, P. Cbitnelewak! 
Kaltting machine needle, W. 8. Bilder 
Labela, container for rolls of perforated, 
Cc Gru ndig 
Lampe, et Maris 
lamp L. Seott 
Lamp, «6 “olemat 
Lamp « Betts 
Lampe, re incandescent electric 
. & daliabury 
Laat 1. I Seymour 
Last, J. J. Smith 
Lateh, gate { t Williams 
Lateh, roller, G. J Lecor 
Lathes, apparatus for holding crank shaft 
pine In turning A Tindel 
Leathe> seasoning and finishing machine 
y | Slecomt 
Lett plat fastener, f B. Rogers 
Level, Beckman & Shell 
apparatus, ¢ L. Hower. .841,868, 
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liebba relasue 
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RELIABILITY 


The makers of the Haynes have been developing their car for 13 years. 
They know their car through and through. 
Year after year they have seen their old cars come back after varied use and 


have spotted here and there chances for improvements. 
Their experience has developed for 1907 a car that can be safely advertised 
for reliability—a car that can be trusted. 





Model T, 50°H. P. Touring Car. Price $3,500. 


It contains no parts not made in the Haynes Factory, no principles that 
are unfamiliar to the Haynes designers. 

In these days when every blacksmith is buying parts and assembling cars 
under a private trade-mark, the fact that the Haynes factories really make 
everything in their car is a guarantee of Haynes reliability. 

The Haynes is the Highest Powered Shaft Driven car built : The Exclusive 
Sprocket and Roller Pinion Drive makes this possible. 


HAYNES AUTOMOBILE CO., Kokomo, Ind. 
Address Desk H-2. 
Oldest Automobile Manufacturers in America, Members A. L. A. M 


New York: 1715 Broadway. Chicago: 1420 Michigan Ave. 
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YOU NEED IT! 


Modern Gas-Engines 


AND 


Producer-Gas Plants 


By R. E. MATHOT, M.E. 
314 Pages Bound in Cloth 
Price $2.50, Postpaid 


152 Illustrations 














A Practical Guide for the Gas-Engine Designer and User. 

A book that tells how to construct, select, buy, install, operate, 
and maintain a gas-engine. 

No cumbrous mathematics : just plain words and clear drawings. 

The only book that thoroughly discusses producer-gas, the com- 
ing fuel for gas-engines. Every important pressure and suction 
producer is described and illustrated. Practical suggestions are 
given to aid in the designing and installing of producer-gas plants. 

Write for descriptive circular and table of contents. 














MUNN & COMPANY, Publishers 
361 Broadway, New York 
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Nut lock, J. M. Gia® ....cesscocses ccs . 842,029 
Nut lock, E. |. Pitts’.......... 4 
GO cam, ©. Gpeee .ncccvccce 
Ores, treating, J. H. Ryan ...... 
Ores, treating, Diehl & Koehler 
Ores, treating refractory, L. V. 
Overalia, ©. W. BOSE cvcccvessececccosss 82 
Packing for rotary stems, ~ W. Gray..... 841,900 
Pad. See Moistener pad. 
Paper roll holder and cutter, J. F. Finan.. 842,090 
Pebble mill, M. F. Abbe ....... oSee herd 
Pendulum, A. W. Barnard 
Penholder, J. C. Johnson 












Phonograph, H. G. Bauman 842059 
Phonographic records, mandrel for, C. ©. 
Ghigley .ddcccsccccccsoscecs . 841,727 
Piaro, automatic, B. de Kleist -. 841,787 
Pile, ©. Bate® ..ccccccccesceces ... 841,762 
Piling, F. W. Skinner «++» 842,120 
Pin joint, F. B. Farnham 841,771 
Pipe bending machine, Pedrick & Smith.... 842,111 
Pipe clamp, R. Parker .........+++++: 842,007 
Pipe cleansing apparatus, A. T. Schlichting 8 41,722 
Pipe coupling, J. H. Montie ..........-+++. 841,881 


Pipe couplings, pees ring for, W. W. 

PO csc R 
Piston, 8S. W. Miller 
Planter, corn, Jordan & Pate 
Planters, furrow opener for seed, > 

BGUGE co cccccesencesccbeccecsssoscseiic 
Planting machine, root, R. P. Warner...... 
Power transmission device, W. T. Sears... 
Power transmitting and speed governing 















device, B. EB. Tritt .... ‘ . 841,739 
Press and feeding device therefor, ‘cotton, 

wool, hay, ete., W. M. Holmes. 841,689 
Press bridge, W. H. H. Musick.......... 841,884 
Printing and bronzing machine, F. R. 

BNE cc cds eivesoccdeseccceveenceceses 841,685 
Printing gage, W. Duke, Sr. & Jr........ 841,948 
Printing machine, reciprocating cylinder 

wen, TH. A. W. Weed ssecoccccicccess 841,911 
Printing, photomechanical color, F. Munch. 841,883 
Printing press, R. T. Johnston........... 841,980 
Projectile, Wheeler & McKenna.......... 841,753 
Projectile for band firearms, A. Gleinich... 841,861 
Prune shaping machine, A. C. Burdick..... 842.075 
Pulley, G. A. GUBSTE cccccccccecccscscccee 841,682 
Pulverizer and sampler, combined, Beach & 

ee ee > rrr 841,921 
Pump and valve controlling mechanism 

therefor, 8. C. Carpenter ............ 842,080 
Pump coupling, G. B. Murray ......... . 841,707 
Pump, pneumatic, J. Funck ............. 842,142 
Purse, coin, C. F. Wallerstedt............ 842,037 
Rack, 8. Jakubowski O Ree cceecocasccocess 841,977 
Radiator, W. R. Kinmear ................ 841,985 
Rail chair, G. W. Williams .............. 841,837 
a en a We WD coccancessccec can 841,746 
Railway crossing gate, automatic, Sanders 

i. en WE: chacnen inagbienate ooeeee 64,118 
Railway rail. M. W. Trimble ............. 842,12 
Railway switch, C. Larocque .............. 841,876 
Railway switch, frogless, T. W. Harber.. 841,778 
Railway tie, Van Horn & Townse Ds case oe 841,742 
Ratchet wrench, W. B. GP FebsUs dc ctons 842,039 
Razor, safety, C. F. Smith ................ 841,729 
Razor, safety, F. H. Arnold................ 841,916 
Razor, safety, J. R. Curley ................ 841,042 
Razor, safety, J. T. McCann .............. 842,000 
Receipt holding.case, J. S. Dodsworth..... 841,948 
Receptacle closure. automatic, A. Priebe.. 841,893 
Receptacle, traveling, M. A. Shumard...... 841,902 
Recording apparatus, R. 8S. Blair.. : 842,132 
Recuperative furnace, F. Bredel.. 841,663, 841,664 
ih i OR My: sad pcaseberescctepud ee 841,891 
Rein check or stop, 8. B. Anderson 841,848 
Reinforcing bar, G. E. Vandenburgh.. 841,741 
Rewinding machines, etc., web guide for, 

6 Ree eS Sete 2 841,994 
Riffe sampler, multiple, E. W. Buskett.... 841,928 
Roofs and the like, covering for, E. B. 

MES debs witiogeaedbeeds .-+. 842,079 
Rotary engine, C. Graesicke .......... ... 841,776 
Rotary engine, C. Lecaime ..... occas Ge 
Sash fastener, G. W. Adamson .......... 841,655 
Sash raising and locking device, P. J. 

ED  snaccshdonicunsénetinn baecesets 841,810 
Saw handle, detachable, Cc. FP. Fraze +» 842,141 
Scaffold, D. P. Chesbro ........... -+.. 841,932 
Scaffolding bracket, folding, W. A. 841,733 
eee, Gs WO. VE DE ee b co ccdccccccvees 841,854 
Scale, weighing, A. W. Barnard.. -» 842,131 
Scissors, BE. Holtgrave ............ .. 841,690 
Seraper, revolving drag, J. Butler 841,929 





Serew driver, removable blade, &. G. North. 842,107 
Seeder and strainer, fruit, M. BE. Rickman. 841,717 
Separator. See Centrifugal separator. 

Sewing machine button aang attachment, 


i a SE Bbsomasycne ava akeaddé 842,157 
Shade roll bracket and curtain ad sup- 

port, combined, H. A. Bierley........ 842,067 
Shade roller bracket, A. H. Fleming. -. 842,001 
Shoe, G. C. Bemis . 841,768 







Shovel, C. F. Smith +. 842.082 
Sieve holder, B. J. Vraalstad.... -. 842,036 
Sifter, ash, M. W. Quirk, Jr..........000- 841,894 





ee Oe ee eee ere 841,959 


rup 
es ie ae GIN A dc Gabi duds ccoscenecs 841,767 
Silk and other = goods, manufacture of 
artificial, H. EB. A. Vittenet........... 842,125 
Smoke burning fire box for stoves, furnaces, 
and boilers, J. J. Dockery ............ 841,673 
Smoke consumer, Aube & Tremblay. ... 841,918 
Bh Ms OME wbbdeiwcceasede occas .. 842,010 





Sole leveling machine, BE. B. Winkley...... 841,839 
Sound deadening material, -_ . we Ring- 
MN ns Saw clvdcicnee sVediecee coccceucsas 841,897 


COSTE Lees DdCES SCs VowseOEES 942,028 

Sound tn ng composition for, %. J. B. 

MPOUONNOEE, GE Gillon v0 dodpéccscy sn coe ge 842, 070 
Sowing machine, seed, M. H. Browning 
Spectacle temple, T. A. Willson 
Speed regulator, P. Weber ...... 
Square, carpenter's, L. W. Cole 
Squirrel smoker, G. F. Shirrod. eee 
Stage, window, B. F. EFarl...........sc000. 
Stamp affixing machine, W. 
Stanchion, F. W. Franklin 
Steam boiler, H. Schofield 
DD 1k. Ma, nr Resdonius es teocgunets S4 
Stoker, mechanical, J. A. Caldwell, reissue 12,5 
Stovepipe thimble, J. Stuber. 841, 
Stoves. water heater for cooking, Fr. Pelton. 841,811 
Straw rack, adjustable, Garlits & Wood- 









OE. » bench anabhadinnsdenduandenceneen 841,857 
Strip severing machine, 0.. A. Webber.... 841,834 
Suspenders, J. U. AGOms ........ccccceees 841.654 
Swimming machine, G. T. Hunnewell...... 841,074 
Syringe, hyperdermic, J. de Lisle.......... 841,701 
Tack cutting machines, feeding mechahism 

mee Gs, Pee” SOP. las os bh 4000s s cae 842,137 
Talking machines, deliver'ng horn for, W. 








ds, wu 
registering, C. 
Telegraph code, C. 
Telegraph transmitter, H. G. Martin..... 
Telegraphic code, A. M. Fisher............. 
xereerephy, Gece, B; WARNE secs cacieces 
Telephone switch hook, R. H. Manson..... ‘ 
Telephone trunking circuits, H. G. Webster § 
Telephone trunking system, W. W. Dean.. 
Tent stake, P. Pement ..........sseseesss 
Ticket, commutation railway, H. N. Delano § 
Ticket distributing system, pneumatic, H. 











Bs EE np ntigaeednoo%en Tepe, 841,851 
Tire clearing device, pneumatic, W. R 
RP ae ceeeees 841,958 
Tire, vehicle, F. Hitchcock.............. 841.968 
Tobacco box, M. B. Behrman...... 842.064, $42,065 
Tobacco stemming mac’ nana, s. &% 6 kh F&F. 
Whitaker . . 
Tongue hound, wagon, 
. £5 8 eee 
Tools, testing pneumatic, R. A. Chambers. 
TT, De Mie MMMEED. Secis cc ccdcbids coccayes 
Ss A eer eae 
Trench sheeting, A. W. Fitzgerald........ 
Trestle, D, P. Cheabro ........-ssesecceess 
Trimmer and roller, C. T. Ridgely ....:.. 
Truck apparatus, railway carriage, W. 
Lautenaschlager .........scceeseerenvers 
Truck, motor, Johnson & Caps ..........- 


Truck, self-propelled car, J. PK. Cochran... 
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panied by & remittance. Further information sent on 


request. 

















SALE AND EXCHANGE. 
SET OF U. 8. PATENT OFFICE REPORTS AND 


3 from 1852 to 1897 for saleat a bargain. For 
Sy information address BE. H. Evans, TEL Broad- 
way, New York. 

FOR SALE.—PROFITABLE BUSINESS. ADDING 
Machine, Metal. Patented January 2, 1906. Unequaled. 
Cost to make, Tic. For full information and particulars, 
address 422 Westside Avenue, Jersey City, N. J. 


WILL SELL FOR CASH, If TAKEN AT ONCE, 
patent rights for U. 8. west of the Mississippi, in 
machine which reduces cost of sugar and flour barrels 
at least ten cents each. For further tnteemation and 

so 


FACTORY AND MILL SUPPLIES. 


FACTORIES, CUT DOWN YOUR INSURANCE by 
utting in a Caldwell Tank and ‘Tower for fire 
jon. Unce up, no further expense. Endo: 
insurance companies. References in every section. 
Arkay Stave Co., of Columbus, Miss., says: “Saves us 


a month.” lilustrated alegre | Price Last j 
‘ 8 


ree. W. BE, Caldwell Co., Station ville, Ky. 





FOUNTAIN PENS. 


FILLS ITSELF BY A BREATH.—No sticky threads, 
no leaky joints. Can’tleak. Positively cleanest, most 

ractical fountain made, Get logue. 8. C. 
rocker Pen Co., 79 Nassau St., New York. 








PHOTOGRAPHY. 


ALL THAT’S GOOD LN PHOTOGRAPHS-—For pub- 
lication or private orders. Develo ing. printing private 
orders. Yoqwer & Wells, Inc., 1v61 madway, cor. 65th 
St., New York. Tel. 3472 Col. 


DIFFICULT PHOTOGRAPHY OUR SPECIALTY. 
Fine interior and architectural views. Copies and en- 





particulars, address American Barrel and 
pany, 23 Court Street, Boston, Mass. 


NASSAU STAMP ©O., LTD., 2 PARK PLACE, 
New York City, Post stamps for advanced collec- 
tors bought and sold. All albums, catalogues and sup- 
plies in stock. 


BUSINESS OPPORTUNITIES. 


WANTED.—THF MANUFACTURE OF SMALL 
We are experts in supplying small parts for the 

most delicate instruments. ‘You should get our esti- 
mate before having. work done. The Golden Lathe 
Rep. & Mig. Co., R. 33 Jewelers’ Building, Boston, Mass. 


FOR SALE.—Established Gun-Shop. Health good. 
Flowers and vegetables year around. Fish, large and 
small game plentiful. Power machinery. Modern tools. 
Fine trade. 10 miles to Gulf. ant to manufacture 
exclusive. C. M. Nichols, Beaumont, Texas. 


STEEL WHEELS to fit any wagon or cart. Mad 
any size, any width of tire. Alsuv handy wagons with 
jow wheels and wide tires. Wood wagons with steel 
wheels, or steel wagons with steel wheels. Log wagons 
and heavy traction wagons of all kinds, for horses or 
traction engine power. Steel axles of any size and 
shape. Address Electric Wheel Company, Walton 
Square, Quincy, Lil, U, 8, 


ON PICTURE MACHINBS, Film Views, Magic 
Phy Slides and similar Wonders For Sale. Cates 
logue Free. We also Say Magic Machines, Films, Slides, 
ete. T. 8. Harbach, 809 Filbert St., Philadeiphia, Pa. 


PATTERN LEIPTERS AND FIGURES (White Metal 
and Brass) for use on patterns for castings. Large va- 
riety, prompt shipments. Send for catalog. @ 2 
Knight & Son, Seneca Falls, N. Y, 


METAL NOVELTY WORKS CO., Manufacturers of 
all kinds of light Metal woods, Patented Articles and 
Hardware Specialties on contract. Metal Stamping Dies 
and Stamping our specialty, 45-47 Canal St., Chicago. 


AXPERT ST&EPLE CLIMBER, 17 years experience, 
will teach business > — iliustrated lec- 
ractice. Or by_ mail. Ixperience unnecessar 

Very profitable. Jobn F, Meighan, 311 W. 114th 8t., N. Y- 


A PATENT FEED DEVICE.—1 WANT TO FIND 
some one to manufacture it for me, or I wilt sell or let 
oo royaity. For further informatien and particulars, 
address G. W. Russell, Amarillo, Texas. 


ACTIVE FIRM IN PHILADELPHIA HANDLING 
several machinery and bardware specialties, desires to 
represent one or two more specialties to develop the 
market for them and force them on the trade, taking 
the agency in Philadelphia and its vicinity; carrying 
stock tor immediate delivery. For tull information and 
particulars, address Box 82, Philadelphia, Pa. 


WANTED SMALL PATENTED ARTICLE OR 
Tool tn tron, steel, or any metal, by manufacturing con- 
cern to make and put on the market, For full particu- 
jars, address Box 82, Philadelphia, Pa. 


WE ARB IN POSITION to secure capital, special or 
active partners for good, sound business propositions; 
we have several clients on hand who will consider busi- 
ness openings that will stand thorough investigation. 
Sam’! T. Bondhus & Co., 9i-99 Nassau St. 


FOR SALE.—Portable Compressed Air House Clean- 
ing Wagons and Machinery sold to responsible jes 
to operate in cities of from five thousand inhabitants 
upwards. Each Portable Ul eaning Plant has an earning 

of from $50.00 to $70.00 per day, at a cost of 
.00 per day. Capital required from $2,000.00 w 
Stationary Residential Plants also from $450.00 
upwards. Over 100 companies operating our system. We 
are the pioneers in the business, and will prosecute all 
infringers. State references. Address Gene Com- 

ressed Air House Cleaning Co., 4453 Olive Street, St. 
puis, Mo. 


1SELL PATENTS.—To buy cr having one to sell, write 
Chas, A. Scott, 719 Mutual Life Building, Buffalo, N. Y 


WE MANUFACTURE MB®TAL SPECIALTIES of 
allkinds. Best equipment, Send sketch or mode.s.or 
estimate, stating quantity. Hayes Manufacturing Co., 
45-73 Maybury Avenae, Detroit, Mich. 





HELP WANTED. 


ATTRACTIVE OPENINGS FOR EXPERIENCED 
Draftsmen — Architectural, Electrical, Mechanical, 
Structurai, $900 to $2,100. Write us to-day. stating posi- 
tion desired. Hapzoods, 305 Broadway, New York. 


WILL MAKE A FIRST-CLASS BOOK-KEEPER 
of you in six weeks for $3.00, or return money. 1 find 
Fouitions, too—fr For further particulars, write, 
- H. Goodwin, Room 546, 1215 Broadway, New York. 

MEN $30-$100 W EEKLY.—Learn Hairdressing, Mani- 
fering. Chiropody, Massage, Beautifying, which pays 
ten times better tnan any other calling. Personal and 
Mail Courses. Prof. Robrer’s Lnstitute, M7W. 28d St.,N. Y. 





AGENTS WANTED. 
AGENTS WANTED to sell best kettles in world for 
cooking, steaming, straining food of all kinds. No more 
burned or scaided hands, n) more fvod wasted. Sample 


free. For particulars write American Specialty Stamp- 
ing Co., Johnstown, Pa. 


TYPEWRITERS. 


WELLINGTON Typewriter! Durable, strong, | y. 
All reliable features of standard machine. Permanent 
alignment and simplicity eliminating repairs. Work al- 
Ways insight. $60. Williams Mfg. Co., 35 B’dway, N. Y. 


TYPEWRITERS. —Caligraph, 85. Hammond, $10. 
Remington, $12. Remington two-color ribbon attach- 
ment, $18. Send for catalogue. Typewriter Co., Dept. 
L, 43 W. 125th Street, New York City. 


TYPEWRITERS, $15, $25, $50 

‘remier, Oliver, Underwoud, 

Cash or payments. Free trial. St. Lonis Typewriter 
change, No. 807 Olive St. Established 20 years. 


SPECIAL BARGAIN3.—Remington No. 2, writing two 
colors; Densmore, Hammond, Frankiin $15 each, shipped 
Rrvilege of examination. Write for complete catalogue 

F,” Eagle ‘l'y pewriter Co., Suite 11, 237 roadway, N.Y. 


Remington, Smith 
and all other makes. 


PATENTS FOR SALE. 


FOR SALE.—U. S AND CANADA PATENTS ON 
Improvemen: in Fence Posts, wherein the ne wires 
ny be positioned in any desired spaced relation. For 

iculars, address H.C Youngs, Attica, Mich. 


AUTOMOBILE PATENT FOR SALE. — Protects 
Maden: tires, prevents skidding. Sure of big sale. 
Gas heaply. Notable to manufacture. Will] sell patent 

royalty. G. Adams, 712 Pine 8t., St. Louis, Mo. 


tof ATENTS SOLD ON COMMISSION.- If you wish 
Pp buy or sell a patent write for particulurs to B. L. 


i 
sively 72 Broad Street, Boston. Patent Sales Exclu- 





Mercantile and half tone work. Paintings 
copied by volor value eee. Models and machinery, 
ete. C.C. Mth st., N. Y. 


C. Langill, 10 
BLUE PRINT PAPDR. — The finest made. Obrig 
Quality stards back of it. 16c.: 5x7, 28e.; 8x10, 6 
each 2 doz. 6c. Otber sizes in pro- 


. Postage add 3, 
portion. Per roll, 42 in. by 10 yds., $2.25. Send for lists 
of photographic supplies. For ful iculars address 
Obrig Camera Co., Fulton Street, New York. 


WE PHOTOGRAPH any thing, any where, any time. 
Building, Paintings. Plans, Models, Machinery, tes, 
etc. Illustrations for Advertisers. The General Photo- 
graphing Co., 1215 B’way, Daly’s Theatre Bldg., N.Y. City 





BOOKS AND MAGAZINES. 


THE POCKET LAWYER.—A handy, practical re- 
ference book containing all needed information on legal 
subjects, Banking. Labor Legislation, Etc. Price 10 cts, 
Postage prepaid. Landsberg Bros., 9 Fulton St., N. Y. 





SAS-LIGHTING APPLIANCES. 


“SIMPLIQUE” ELECTRIC GAS LIGHTER. Simple; 
Economical. Household necessity where ra is used. 
Fits any standard dry battery. By mail $1. Without 
battery 50c. Wm. Roche, 388 Clerk St., Jersey City, N.J. 





MACHINERY FOR SALE. 


IF INTERESTED IN POWER for any kind of light 
manufacturing, electric lighting, marine or other pur- 
poses, get information on the most improved kerosene 
oil engine by ponding for talogue to Remington Oil 
Engine Co., 41 Park . 


REMOVED to larger quarters, we offer our large 
stock of new and second-hand machinery ; also boilers, 
engines, dynamos, motors, materials and supplies. 
Liberty Machinery Mart, 153 West Street, New York. 





WANTED—MISCELLANEOUS. 


$1.50 per dwt. for clean 
PLATINUM SCRAPS. 
Send by lar Mail for Safety. 
National Refinery, Taylor Ave., Newport, Ky. 


SITUATIONS WANTED. 


DRAUGHTSMAN— MECHANICAL, GRADUATED 
from the Technical School of Stockbolm, Sweden, seeks 
peeton. With practice in the electrical and automo- 

ile branch. Not =p in lar e, but good worker. 
Address B, care of Dr. Borgstrom, 155 E. 4th St., N. Y. 





ALCOHOL MANUFACTURING. 


EXPERT ADVICE in the manufacturing of alcohol 
and compressed yeast. Analysis of all raw materials 
aud by-products. H. H. Freund, Technical Fermenta- 
tion Chemist, 145 East 23d St., New York, 





EDUCATIONAL. 


MONEY IN DRAWING.—AMBITIOUS MEN AND 
Womeu send for my booklet * A New Door to Success.” 
Full year’s practical art instruction for $30. ra 
H. Iton Studio, 1441 Flatiron Building, N. Y. 





ASTRONOMY. 


STARS AND PLANETS—learn to know them at a 
lance! Astronomy in simplest and most fascmating 
‘orm. The Revolw ng Planisphere shows clearly prin- 
cipal stars visible a A our in year. Simple, handy, re- 
liable. Only 83c. T. Whittaker, Publisher, 123 Bible 
House, New York. 





SCHOOLS AND COLLEGES. 


PATENT Laws and Office Practice.—Thoroughly prac- 
tical course by mail for attorneys and inventors. ree 
specimen esand information. Cor. School of Patent 
Law, Dept. A, 1863 Mintwood Place, Washington, D. C. 








Trunk, sample, G. F. Biggs ............... 841,764 
Trunk, transformable, J. A. Lundstrom... 841,902 
i Sh We We BURNET cache choc ceecoss 1,714 
Tube. See Grain drill tube. 

Tubes and the like, apparatus for manufac- 

SG, We WOME cccosésesccoseeve -.» 841,954 
See, eres Ty CO oc ecsccccscesvies 842,083 
Typewriter with tabulating mechanism, F 

es (Se tetas wesc leh dda . 841,871 
Umbrella, P. Green ...... <een 842.004 
Universal joint, E. L. P. Mors . covcss C48008 
Unloading apparatus, U. G. Mignerey 841,996 


Valve, J. H. Bleoo 


: coves 841,924 
Valve for engines, pressure actuated, Of 


ficer & Mercer ........ ie esed . 842,008 
Valve for engines, pressure actuated, Ball 
Oflcer ..... paseie 6096 0 450 cen ee 
Valve for furnaces, poke hole, Campion & 
WUE 4c csedancedesens . 842,135 


Valve for gas and liquid conduits, "auto 


matic check, F, J. H. Rustige........ 842,019 
Valve for locomotives, relief, T. E. Beaghan, 
al. . Coscceccoeseneve os ° 842,060 
Vanillin, making, E.. L. Froger-Delapierre.. 841,957 
Vehicle spring buffer, P. McKay . 842,001 


Vehicle steering device, wheeled, J. W 

BOD, nccrcaceccsensates : rr 841,991 
Vehicle wheel, H. W, Wurth@. 4 841,912 
Martin 


Vehicles, disk wheel for road, B. 842,102 
Vending machine, cigar, I. H. Garson . 842,143 
Vending machines, receiver 


for coin con 


trolled, H. O. Jackson .. 841,976 
Vessel, marine, J. F. Gray ... .. 841,961 
Vessel support, P. H. Weildeman . 841,835 
Wagon, dump, R. H. MacClernan nae 841,879 
Wagon dumping mechanism, R. Jobnson.... 842,151 
Walk cleaner, G. F. Conner . 841,848 
Warm air furnace, 0. L. Badger . .. 842,126 
Washing machine, C. Lusk .. 841,878 
Watch fob and match receptack com- 

bined, C. F. Wallerstedt aa . 842,088 
Water tube boiler, H. Del Mar.. as .. 842,084 
Wax treating apparatus, paraffin, N. M. 

Hendersom ......-+.-+- , ...« 841,065 
Weather stripping, metallic, F. L. Bader... 841,658 
Weed cutter, H. C. Seott .... ssadaves 842,119 
Weed cutting attachment,-C. H. Line..... 841,794 
Wheel rim, T. Midgley . +++. 841,801, 841,802 
V.  e 842,089 


Whip actuating device, Scott & Deady..... 842,026 


,, Se ae -.+» 842,064 
Windmill, B. F. Mobr .......6-seesceeeeee 842,103 
Wire to other objects, means for securing, 

B. Lebmann ...s ec cescvecee sevees 841,989 
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OUT OF THE 
~ Warm Pocket 


INTO THE 


CoLDAIR 


What Arctic Explorer Peary 
Thinks of the 


OWARD 


WATCH 


The E. Howard Watch Company, 83 Washington Street, Boston, Mass. 
P 


Dear Sir:—It gives me muc 


easure to acknowledge receipt of your three 
movements inclosed in aluminum cases as suggested by me. 


The three move- 


ments of your make which I used on the last year’s trip to the northern extremity 
of Greenland enabled me to return to the point of = departure on the shore of 
r 


McCormick’s Bay after a trip of some thirteen hu: 
In the more compact and convenient form for 
dition I anticipate equally good results. 
again is, | think, the strongest proof of 


of a trifle less than five miles. 
the movements for the coming ex 
The fact that I take your movemen 


ed miles with a deviation 


my belief in them. ey oe yours, 
i 


R. E. PEARY, 


vil Engineer, U. S. N., Commanding Expedition. 


Prices range from $35 to $150, the 


Howard Watches are made in men’s sizes only. 
difference being not in grade of aan of workmanship, but in quality of case, number of 


jewels, and adjustments. 


“Watch Wisdom” is an unusual book about an unusual watch, written by an 
unusual man—Elbert Hubbard. Write for it. 


E. HOWARD WATCH COMPANY, 





South St., Waltham, Mass., U. S. A. 


















You Can 
Whitewash “or. 


Ove man can apply whitewash or cold water paint to 


10,000 Square Feet of Surface in One Day 

with a Progress Spraying and Whitewashing Machine 

and do better work than with «brush. It is also adapted for 

spreading disinfectants, destroying incost pests 
a 





res, 

ete., and other purpewes. ; 

really a ithe water works system 
on wheels because the easy move- 
ment of the pump develops a 
pressure exceeding 80 pounds and 
will raise the liquid more than 
80 feet above its own level, The 














only $21.00; the 

30.00, It will a 
hfetime and pays for iteelf 
he first year, Other types 
of machines sold as low as 











, ever-Peady current of 
absolute evenness, and tneures your 
car or boat against being “ pot out ot 
business’ miles from home. 
to-day tor full jnformanon to 


The Dayton Electrical Mfg. Co., 98 St. Clair St., Dayton, (te 

















Ne spanner Wrenches need apply. : This 


DRILL CHUCK 

can gét along very well without 
‘em; because it’s bullt thet way. 
It ts well finished, strong, dura- 
ble, economic. For pointa, sizes 
and prices, refer to our cata- 
If you've misplaced it, better send for another. 





logue. 
GOODELL-PRATT COMPANY 





Greenfield, Mass. 








self at the end of that time. 


16 to 66, cost according to 


Insurance Company ina profitable manner. 


manent Income. 
in business, is especially sought. 





incorporated as a Stock Company by the 
State of New Jersey 


Home Otfice JOHN FP. DRYDEN 
NEWARK, N. J. President 





Most men can put by at least one dollar a week. For 
that amount (payable yearly) a man aged 36 may get a $1,000 
Twenty Year Endowment Policy bearing dividends and cov- 
ering Life Insurance for 20 years, and payable in full to him- 


Policies may be taken out from $1,000 ro $100,000, ages 


Write The Prudential Today. 
esting to Tell You Regarding both the Investment of Your 
Savings and a Good Way to Make Money! 


YOUNG MEN—MAKE MONEY 


There are opportunities at present to represent a big, sound, popular, up-to-date Life 
Prudential Representatives Make Money. 
The Prudential offers an Advantageous Contract with opportunity to build up a per- 
The attention of Young Men, particularly Young Men starting 


The Prudential <== 


Insurance Company of America 


HAS THE 
STRENGTH OF 
GIBRALTAR 
















age. Write for Information. 


It has Something Inter- 
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Wilkins 





Our Big Free Catalog 





Greatly Reduc ed Prices 
















snoons BOAT MFG. 
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Ee es ae 


LSP. 


means much in these 
prrequeus days. 


chocolates, and bonbons, D Auer 


Tele em 


with nuts in them B M 


and vegetables Pressing & 


Tr ee 3 aS 





is so helpful in both 
home and office. 


HEW YORK TELEPHONE Co. 


orizers, and volatilizers for medi 
wounds Vapo-Cresolene Co 








LAB IR ATORY BALAN 


wilt we a» up to “one a wilt cura witha 


king drawings showing various 
This articte is ponte res in SCIEN- 


wany bookseller or newsdealer 


The “Best” 


The World’s Best Light 





more lightthan electricity. 


APure White Steady Light 


et 


Martin 
Ejectors and injectors, United Injector Co 


THE BEST LIGHT 60. 


87 E, Sth St. CANTON, Oim0. 

















i Will Make You 
fen 


achild and Sulzberger Co 











epperts men without capital te be- 
come independent for life. 


leather dressings, W A. Lev j 





FOOT nhintamnt Pee 





the a 
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“HOW TO REMEMBER * 


Sent Free to readers of thie publication 
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You ere no greater tntell 


sep 


ee 


Gatetie, atudies conversation | 


ent “aeuony ic noon, 








OUR ) Busine 551s TO MAKE 
HINERY FOR GRINDING 


BY AN UNEXCELLED PRO 





Co 
Medicated atock food, 8. K. Strick 


SPROUT, WALDRON & CO 








bilog mael ‘ I ( Dittmar S41,072 
A. H. Potbury 842,114 
Hattield 841,686 
Kanning 841,092 
Walden . 841,851 
Lacheze 841,086 
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article, H. G. Froby is 
Couper & Albrigth is 
\ Giutermant ts 
i, 5 A. Gutermant is 
il. H. Buekley 1s 
S. Van Buren 1s 
I nberg ts 








port J. & R. Tennen 

10,886, 50.887 

solution Jol W ! 
60,028 
Kas Mo Remed ‘ 60,080 

owders and olntments, W j 
60,087 
Lilly & ¢ 0,018 
otherw ise kev n ider } 
French 59,849 | 
ricating New York Dash & | 
Manufacturing ‘ 941 | 
Gropper & Sons 0,024 

Brewing ¢ 50,801 
port ly t lire zg & 

0,841 
d extract f malt, Du 

trewing & Malting ( 59.838 to 50.840 
and forging machines, 

White & Co 59,045 
yrups for making the same 
carbonated, F. LD. Baume 59,835 

“4, certain, J. Graf 59,871 
and parts thereof, Aurora Automatk 
60,006 | 


Soltmann 
boxes of, K M. Seifert 
and story I ( Page & 





Dodge Publist x Ce 

leather N. B Thayer & 
OY, 842 

and dusters Preventum 
Co 59,962 
Duncan, Jr., Co 50,912 
Martin 59,918 
Candy 59,906 
and bonbons Runkel Brothers 50,929 


59,902 
soft, George Miller & Son 
59.884 
59,848 
59.895 to 59,897 
M. J. Kinney 50, 906 





OO.048 ¢t 6.052 





M. Uhimann 9, O32 
preparatior certain, Summit City 
oo 
certain pamed Farbenfabriken 
Bayer & Co 60,020 
head stocks lathe, American 
i Co 10,956, 5 7 





Gore 59,870 

Rey & Co 015 
and igarettes Cayey 

Co 59.837 | 

rounds White & Bagh ‘ 10, 985 

rails am! blouses, Larned | 
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Weir & ¢ Nt 

Antrim & Sons ne i | 

Weir & ( no. 4 34 | 

{ W. Reed 59,927 | 

S. H. French & Co 59,972 

& Langen 0,007 
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Worcester Corset Co 60,044 | 

» goods, Mistrot Bros. & Co oo.089 
lotions, toilet, H ‘ Karpen 
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tin, Reed Manufacturing 
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Princeville Mfg. Co 60.045 





ls, certain, Gray & Dud 
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Ritter Dental Mfg. Co 50,844 | 
. iF French & Co 59,971 
destroying roaches, bugs, 
and mice. J. Muench 60,040 
Hammel, Riglander & Co 60,026 
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and unbleached textile, 


Fraser-Campbell .. . 60.021 to 60,023 


named textile He nry &. 
Co 59,005 to 59,908 | 
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Ashepoo Fertilizer Co 59,056 
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. Rex Fire Extinguisher Co 59,974 | 
compound, J. Z. Davidson ° 59,915 
Stoddard Gilbert & Co . 59,861 | 
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, Duluth-Superior Milling Co 50,885 


Forchbheimer & Co 50 916 
certain oleaginous, Schwarz 
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sauce for A. Schrader 4,950 
Reiss & Brady 59,928 
Jones Dry Goods (C: 60,029 
Lutgen & Co BY. S80 
Riglander & Co 60,027 

S. Kirkley 60,081 


59,876 
felt, and straw Boogher 


wdbar Hat Co 80,009 | 
Heaters and steam boilers for heating put 
water, Model Heating Co 59,939 
Boehm & Levine 60 008 
Hollweg & Co* 50,981, 59,982 
ompany 50,986 
Chipman's Sons 60,012 | 
Gray & Dudley Hard 
59,824 
W. Whitehe 59,977 
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Method Co 60,010 
pads Thaddeus Davids 
59,898 
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59,819 
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andescent electri \ Ww 
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ineands scent tuckeye Electric ( 58,970 
incandescent, Shelby Electric ¢ 59,975 
white. J. Lucas & ¢ 50, 890 

Lead Co 59,961 
Carter White Lead Co 59,820 | 
Brandram Bros. & ¢ 59,914 | 
and harness dressing and belt paste | 
Pure Ol Ce 59,830 | 

orice paste MacAndrews & 

60,000 

matruction News Co 50.821 

Paragon Malt Extract ¢ 59,926 

cherries, A. Breslauner Company. 59,900 
aclentific apparatus, appli- 
instruments, certain, Techni 
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St. Jacobs Oll, Limited 





Unrivalled Combination of 
Power, Speed and Luxury 


Mark XLIX 
40-45 Horse Power 





Four 5x5-inch cylinders. | Mechanical oiling with sight 

Mechanically operated valves| _ feeds to all main bearings. 
all on the same side of the | Sliding gear transmission. 
engine I-beam Front axle forged with- 

Crankshaft cut from solid block} out welding. 
of special chrome nickel | Wheel pivots of « -hrome nickel 
steel. | stee 

Storage battery ignition with Especiall powerful brakes. 
auxiliary battery for emer- | Beautifully finished and luxuri- 
gencies. | ous in all appointments. 








Mark XLIX Standard Touring Model, $4500 

Mark XLVIII Standard Touring Model, $3000 

Mark XLIX Limousine, $5500 

Mark XLVIII Limousine, $4200 
immediate Deliveries 


Separate catalogues of Columbia Gasoline Cars and Electric 
Carriages on request, 


ELECTRIC VEHICLE CO. Hartford, Conn. 


New York Branch aeatete, Mf , West 39th St. 
Chicago Branch . hicle ¢ — ichigan Ave. 
Boston : The Colum! te « y Place and Stanhope St. 
Washington: W ash yt 7 Trans. Con Sth St. and Ohio Ave. 
San Francisec Mide lleton Motor Car "Co., 560 Golden Gate Ave, 


Member A. L. A. M. 














Just Published ‘an. a a 


The New Agriculture 


By T. BYARD COLLINS 








I2mo, 374 pages, 106 illustrations, cloth, price $2.00 









HIS new and authoritative work deals with the 
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